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I 
Abstract.  --The atmospheric drag of the Explorer  IX satellite 
through May 1963 was derived using precisely reduced 
photographs taken with the Baker-Nunn cameras .  The 
accuracy of an individual acceleration was determined 
to be f570. 
revealed a latitude-dependent seasonal density var ia-  
tion of f2570 at a latitude of 39” and an average height 
of 690 km. The atmospheric density a t  a given height 
is higher in winter than in surnmer.  The s ta t is t ics  of 
100 atmospheric variations related to geomagnetic 
s to rms  give 5.2 f 0 . 4  hours  as  the average t ime lag 
between the maximum of a geomagnetic s to rm and the 
peak in atmospheric density. 
variation of the d rag  coefficient with atmospheric 
composition on the absolute density values i s  discussed. 
Analysis of the atmospheric density data 
The influence of the 
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Introduction 
Following the first paper on the atmospheric d rag  of the Explorer  IX 
Satellite (1961 6 1) based on precisely reduced Baker-Nunn photographic 
observations (Jacchia and Slowey, 1964a ) ,  we present  an analysis of the 
precisely reduced observational mater ia l  in the t ime interval October 
1961, to  June 9, 1963. The observations pr ior  to January 1,  1963 a r e  
published in the Smithsonian Astrophysical Observatory (SAO), Catalogs of 
Precisely Reduced Observations P-9 ,  P-10, and P-11;  Special Reports 
No. 137, 138, and 147, respectively (Stern, 1963a, b;  1964). Orbi ts  f r o m  
precisely reduced observations were  computed without a major  gap through 
June 9, 1963; i .  e . ,  some 300 days before the demise of the Explorer IX 
Satellite. 
tions became m o r e  and m o r e  tedious though not impossible, and gaps of 
considerable length occurred frequently. 
decreasing perigee height and the accompanying increase  in the atmospheric 
drag,  predictions were  f rom t ime to t ime not accurate  enough for a high 
number of observations p e r  day. 
tions along the orbit  made orbit  computation often more  difficult. 
accurate  field-reduced observations, on the other hand, yielded orbi ts  f r o m  
June 1963 through the end of the lifetime of Satell i te 1961 61 with a t ime 
resolution of the accelerations comparable to  an analysis based on prec ise ly  
reduced observations (Jacchia  and Slowey, 1965). 
precisely reduced observations only through June 9,  1963. 
12, 
After that date computation of orbits f r o m  photoreduced observa-  
Pa r t ly  because of the rapidly 
In addition, poor distribution of observa-  
L e s s  
Thus we decided to use 
The f i r s t  section deals with the computation of precis ion orbi ts  and 
the accuracy of accelerations derived f r o m  photoreduced Baker-Nunn obse r -  
vations. Atmospheric densit ies and tempera tures  computed f rom these 
accelerations a r e  the basic resu l t s  of this analysis and a r e  discussed in 
Section 2 and collected in Table 3 .  These values a r e  compared with the 
static diffusion models of the upper a tmosphere by Jacchia (1964) in 
Section 3 .  In Section 3 . 1 the influence of variable d r a g  coefficients on the 
-2 - 
absolute density values is discussed. In Section 3 . 2  we show that even a 
satell i te probing the atmosphere between latitudes f39"  only can establish 
the seasonal variation in atmospheric density found independently by using 
high-inclination satel l i tes  (Jacchia  and Slowey, 1966). Finally, in Section 
4, the t ime delay in the geomagnetic activity effect is studied, based on 71 
additional atmospheric perturbations related to increased geomagnetic 
activity,bringing the total of delay t imes  published (Jacchia and Slowey, 
1964a; P r i e s t e r ,  1965) to  some 120. 
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1 .  Computation of precision orbi ts  and accelerations 
Orbital elements f r o m  the precisely reduced observations were  
computed at 1 -day intervals,  w i n g  observations within a 4-day interval 
centered on the epoch. 
Differential Orbit Improvement P r o g r a m  documented by Gaposchkin (1 964). 
Luni-solar perturbations and the perturbations due to the t e s s e r a l  harmonics  
We used DOI-3.4, an advanced version of the 
of the ear th ' s  gravitational field a r e  incorporated in this program. 
not, therefore,  bothered by fluctuations result ing f rom these perturbations 
a s  in  the f i r s t  analysis of the drag  acting on the Explorer  IX Satellite based 
on photoreduced observations (Jacchia and Slowey, 1964a). 
We were  
Least-squares  fittings of the orbital  elements were made over periods 
The length in t ime covered of 26  days with a 6-day overlap between sections. 
by a section and the overlap a r e  identical with those of the f i r s t  analysis by 
Jacchia and Slowey ( 1  964a). Since we a l so  have an overlap of sections with 
this analysis, we continued the numbering of the sections beginning with 
No. 13. The fitted elements a r e  given in Table 1.  Contrary to S A 0  Special 
Report  No. 125 (Jacchia and Slowey, 1964a), the sine t e r m s  a r e  not physically 
meaningful although they pick up residuals of the lunar  perturbation effects 
f rom time to  t ime. Generally they were  introduced only to improve the fit. 
Sine t e rms  with periods of about 12 hours  caused by the "ellipticity of the 
equator" do not occur in the leas t - squares  fittings since they a r e  accounted 
for in the DO1 program. 
harmonics of the f o r m  s inw and sin 2w contribute to the high-order 
polynomials needed to represent  the influence of so la r  radiation p r e s s u r e  on 
the orbi t .  
because the DO1 program uses  the f i r s t  derivative of the polynomial p a r t  
only f o r  the computation of mean motion n and semimajor  axis a .  
systematic residuals l e s s  than 10 
anomaly (Jacchia, 1963).  
The long-period perturbations due to the zonal 
The mean anomaly is represented by a f i t  without sine t e r m s  
Fur the rmore ,  
-3 revolutions can be tolerated in the mean 
A comparison of the leas t - squares  f i t  of the 
-4- 
inclination with the values computed for the individual epochs within the 600-  
day interval yields the r.m. s. 
inclination: w. = 0. 58 f 0.25  second of arc.  
of the photoreduced Baker-Nunn observations in a different way, we computed 
the standard deviation of an individual observation f rom the sca t te r  in the 
mean anomaly for section 27: w 
e r r o r  of an individual determination of the 
To character ize  the precis ion 
1 
= 3. 0 seconds of a r c .  M 
Taking the least-squares  f i t  of the orbi ta l  elements a s  given in 
Table 1 and the individual observations, we derived the acceleration of the 
satell i te by the method fully described by Jacchia (1963) and by Jacchia and 
Slowey (1963). 
acceleration was evaluated using Kozai's (1 961) formulation of the effect 
and assuming specular reflection. 
constant and an a rea- to-mass  ratio of 15. 84 c m  / g  for  the Explorer  IX 
Satellite were  used in  the computations. 
The contribution of solar radiation p r e s s u r e  to the 
2 A value of 2 .  00 c a l / c m  min  for the solar  
2 
The overlap of our  first two sections with the ea r l i c r  analysis by 
Jacchia and Slowey (1 964a) provided an opportunity to estimate the overall  
accuracy of the determination of accelerations with the method established 
a t  SAO. If we assume that the mean PiJav of the accelerations a t  a specific 
epoch as determined by Jacchia and Slowey and as derived in  this analysis,  
is  the "true" value of the acceleration, we compute the relative deviation 
of the accelerations P .  given in column 3 of Table 3 
1 
(Pi - P. ) /P  
1, a v  i, av  
within the t ime interval Modified Julian Day (MJD) 37598 - 37635. 
Figure i a 'nisiograxi of t hzse  110 data  points is shown. The systematic 
e r r o r  of -0. 770 (indicating that our individual accelerations P a r e  in the 
average slightly smal le r  than ones given in  S A 0  Special Report  No. 125) is 
small c n m y r e d  to the standard deviation of a single acccieration value, 
u - = 5. 0%. This value, calculated by comparing resu l t s  obtained f r o m  the 
same observational mater ia l  by two different investigators using independent 
solutions for  the orbital  e lements  and the derivation of accelerations,  is a 
sound es t imate  of the absolute accuracy of accelerations deduced f r o m  
prec ise ly  reduced Bake r -Nunn ob se rvations . 
In 
i 
P 
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2. Atmospheric densities and temperatures  
Atmospheric densities a t  perigee were computed by numerical  
integration of the drag  acting on the satellite along i ts  orbit, taking into 
account the rotation and oblateness of the atmosphere a s  well a s  the 
bulge. 
and Slowey (1 963) was the use of Jacchia 's  la tes t  (1 964) atmospheric model 
fo r  computing the relative change in density along the orbit. 
drag coefficient of C 
diurnal 
The only change f rom the procedure described in detail by Jacchia 
A constant 
= 2 .  2 was adopted for  the computation. D 
Densities a t  perigee were reduced to a standard height close to the 
perigee height. 
standard height because of the large variation in the perigee height. 
the reduction of the density p 
height z 
In the case  of Explorer  IX, we had to use m o r e  than one 
F o r  
a t  a standard at  perigee height z t o  a density p 0 
an expression of the f o r m  0' 
is used, where H 
model. Any uncertainty AH 
the density a t  standard height (Roemer,  1963): 
is the density scale height determined f rom a suitable 
P 
in the scale height produces an e r r o r  A po in 
P 
AH ho - h 
P - -  - - .  A Po 
PO P P 
H H 
Therefore  the ratio (h 
standard heights used f o r  Explorer  IX and the intervals  to which they apply 
a r e  given in Table 2 .  
- h /Hp  ) should be kept a s  smal l  a s  feasible.  The 0 
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The temperature  at  perigee was computed f r o m  the atmospheric 
density with the help of Jacchia 's  1964 atmospheric model. 
nighttime temperatures  were  calculated by applying the formula for  the 
distribution around the globe of the temperature above the thermopause a s  
given by that atmospheric model. Table 3 contains the numerical  resul ts .  
The t ime in Modified Julian Days (MJD = JD - 2, 400, 000. 5) is l isted in the 
first column. 
(acceleration) is given in  the second column. 
radiation p res su re  i s  in the third column. 
two and three,  the acceleration ascr ibed entirely to atmospheric drag, 
appears  in column four.  
g / cm , a t  the actual per igee height and at the standard height a r e  given in 
columns five and s i x .  In column seven the exospheric tempera ture  a t  
perigee is l isted.  The following three  columns present  information on the 
location of the perigee with respect  to the ear th  and the sun, the height of 
perigee above the geoid (column eight), the difference in right ascension 
between perigee and the sun (column nine), and the declination of the perigee 
minus the declination of the sun (column ten).  The last column gives the 
nighttime exospheric temperature .  
Also minimum 
The observed ra te  of change of the anomalist ic period 
The acceleration due to so la r  
The difference between columns 
The common logarithms of the gas density, in 
3 
The information given by columns five and seven of Table 3, the 
logari thm of the atmospheric density a t  the actual perigee height, and the 
exospheric temperature  at  perigee,  a r e  plotted in F igures  2a-2d. 
the solar  f l u x  a t  10. 7-cm wavelength and of means of the 3-hourly geomagnetic 
index a 
f o r  comparison. Fu r the rmore ,  normalized curves of the diurnal and semi-  
annual variations,  according to  Jacchia 's  1964 model, and the plot of the 
perigee height, a . r e  given. 
with per igee  height can  be seen easi ly  if we compare the plots a t  the top and 
the bottom of F igures  2a-2d. 
to  a plot with sudden changes of the density reduced to standard height,which 
occur  every  t ime a new standard height i s  used. 
Plots  of 
adapted t u  the time rcs=!utic?lz nf the density determination a r e  shown 
P 
The systematic variation of the perigee density 
This slow variation in density was p re fe r r ed  
The dominant feature in  
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the density and temperature  plot i s  variations connected with geomagnetic 
variations. 
variation of the solar  decimetr ic  flux a r e  important through June 1962. 
the sun in  near  minimum condition, the amplitude of the variations in the 
so la r  10.7-cm flux is small  fo r  the remaining par t  of this analysis.  
atmospheric variations correlated with the solar  decimetr ic  radio flux a r e  
no longer an important feature  of the density and temperature  plot. 
diurnal effect, although with a relatively slow variation in the case  of the 
Oscillations of density and temperature  in phase with the 27-day 
With 
Thus the 
The 
I 
I Explorer  IX Satellite, can be seen m o r e  easily in the temperature  plot af ter  
July 1962. 
the suqth is  satellite is specifically suited for a study of the semiannual 
variation. 
Due to the slow motion of the satel l i te ' s  perigee with respec t  to 
But the semiannual variation of temperature  and density i s  not 
, easily recognizable in the density and temperature  plot because the amplitude 
in the years  1961-1963 is relatively small  and the t ime interval covered by 
each diagram is smal le r  than one cycle of the variation. According to the 
formula f o r  the semiannual temperature  variation given by Jacchia (1 964), 
the total amplitude i s  smal le r  than 100" K and often masked by the other 
atmospheric variations. 
F r o m  the ear ly  s ta t is t ics  of the geomagnetic activity effect that were  
based on fluctuations in atmospheric densit ies and tempera tures  during pro-  
nounced geomagnetic s torms ,  Jacchia and Slowey (1 963)  found that tempera-  
tu re  variations were  l inearly related to the geomagnetic planetary index a . 
F r o m  this resul t  we would expect fewer fluctuations in the temperature  plot 
in Figure 2 than a r e  obviously present.  
Jacchia and Slowey (1964b) and by Newton, Horowitz, and P r i e s t e r  (1964), 
oscillations in atmospheric density and tempera ture  occur  even during smal l -  
scale  perturbations of the geomagnetic field. 
the temperature variations during a relatively quiet interval  in February  and 
March 1963. 
on March 8, the average of the daily planetary index A 
between temperature and A 
and Slowey, 1964a) were applicable, we would hardly recognize any tempera ture  
P 
In accordance with recent  resu l t s  by 
I 
Figure  3 shows an example of 
With the exception of the geomagnetic per turbat ion beginning 
is 5. If the relation 
P 
deduced f r o m  storm-type perturbations (Jacchia  
P 
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variations. 
with an approximately l inear  relation to  the K The solar  activity 
effect, both the e r r a t i c  and the long-term components, and the semiannual 
variation have been removed f rom the nighttime temperature  data by use of 
an atmospheric model (Jacchia,  1964) in  order  to make the temperatures  
intercomparable for the entire 45-day period. F r o m  the data of Figure 3 
it appears  that  the temperature  increase, corresponding to an increase of 
1 K unit; is 20" for  an average K value of 1 .2 .  
determined AT/AK 
Satell i tes with.perigee heights near  250 km. 
ture  variations derived f rom Explorer VI11 at 426-km altitude seems to indicate 
a value AT/AK ,which is a l i t t le smal le r  than 30. 
to bear  in mind that the data in Figure 3 cover a t ime interval that  i s  much 
smal le r  than that analyzed by Jacchia and Slowey (1964b). 
the problem of resolution. 
0. 5-day to 1.0-day means of K 
in  Jacchia and Slowey's analysis.  
is probably l e s s  than the nominal resolution during relatively quiet periods 
due to a smoothing effect in the drag determination. Therefore,  we do not 
see  rapid small-scale variations of the 0. 5-day means of K and especially 
not the lively fluctuations of the 3-hourly K 
all this into account, the difference between the resul t  deduced f rom the 
Explorer  IX Satellite and the resul t  obtained by Jacchia and Slowey (1964b) 
does not s e e m  to  be alarming. 
Instead we see  lively fluctuations of the nighttime temperature  
index. 
P 
Jacchia and Slowey (1964b) 
P P 
= 30 f o r  E 
P P 
= 1 from the Explorer XVII and Injun I11 
Their diagram of the tempera-  
F o r  a comparison we have 
P 
There is a l so  
We relate drag data with a nominal resolution of 
compared to 1. 0 day and 2.  0 days, respectively, 
P 
The actual t ime resolution of the drag data 
P 
in  the temperature  data. Taking 
P 
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3. Comparison with the atmospheric model by Jacchia (1964) 
Comparison of resul ts  obtained f rom drag analysis with atmospheric 
models is  a powerful tool for  deducing variations in the atmosphere not 
accounted for in the model and for improving relations given by the model 
(e. g. , Roemer, 1963, 1964). In this paper "observed" quantities at  a given 
epoch, i. e . ,  atmospheric density and temperature  at per igee derived f rom 
the drag data, were compared with "computed" values derived f rom Jacchia '  s 
1964 atmospheric model. F o r  a given date, altitude, and location with 
respect  to the sun- earth-direction, a computer program developed by Slowey 
generates atmospheric density and temperature  taking into account the var ia -  
tion within the solar  cycle, within one so la r  rotation, the semiannual var ia -  
tion, diurnal variation, and the variation correlated with geomagnetic 
activity in  accordance with the atmospheric model by Jacchia (1 964). 
Residuals in exospheric temperature  and the logarithm of density at  per igee 
in  the sense of "observed" minus "computed" a r e  plotted in Figure 4. 
than plotting all individual residuals with a t ime resolution of up to 0. 2 day, 
5-day means a r e  given in  the f igure .  Densities and tempera tures  derived 
f r o m  the accelerations based on photoreduced observations of the Explorer  
IX Satellite for  the f i r s t  300 days (Jacchia and Slowey, 1964a) a r e  included 
in the comparison. 
to  the atmospheric model covering three  qua r t e r s  of the satel l i te ' s  l ifetime 
a r e  shown in Figure 4. Apart f rom systematic deviations that a r e  obvious 
f r o m  the 5-day means,  an individual tempera ture  value given by the model 
has  a r. m. s. e r r o r  of f 2 5 '  K indicating the consistency of recent  a tmospheric  
models. 
Rather 
Thus, residuals of tempera ture  and density with respect  
3 .  1 Influence of the drag  coefficient on absolute density values. 
Apart f rom variations with a fa i r ly  regular  quasi-periodic 
pat tern the residuals in the logarithm of density a r e  on the average above the 
zero  line prior to May 1963.  
field-reduced observations by Jacchia and Slowey (1 965) until the demise of 
A check with the density data derived f r o m  
-10-  
the satellite proved that the behavior of the residuals af ter  MJD 38100 i s  not 
isolated but that the average of the residuals is near  the z e r o  level. 
comparison with the curve of the perigee height shows that the density 
deduced from d r a g  data seems to be higher than the value given by the atmo- 
spheric model for altitudes above some 600 km. 
difference fo r  altitudes around 500 km indicating a higher number density of 
a light constituent of the gas mixture.  
residuals taken at face value and a r e  justified only if we can be su re  that 
our assumption of a constant drag coefficient of CD = 2 . 2  was cor rec t .  
value was adopted to a s su re  consistency of the densities and temperatures  
with those given by Jacchia and Slowey (1964a), and it is the value commonly 
used in the analysis of satell i te drag above 200 km. 
A 
There is no systematic 
These conclusions a r e  based on the 
This 
Coulomb drag  and induction drag contribute only up to 3. 5% of the 
neutral  d rag  to the total drag experienced by the Explorer  IX Satellite 
according to  a study by Hohl and Wood (1963). 
a drag  mechanism proposed by Drell, Foley, and Ruderman (1965) i s  not 
effective for  a satell i te of only 3. 6 m  diameter.  
due to the movement of the Explorer IX Satell i te~through a plasma cannot 
resolve the systematic difference in the density residuals above 600 km. 
Generation of Alfvgn waves a s  
Therefore additional drag  
In a recent cr i t ical  review of experimental and theoretical determina- 
tions of the energy accommodation coefficient, Cook (1965) studied the choice 
of drag  coefficients f o r  satell i tes.  
dation coefficient near  unity i s  uniikeiy to  be correct  in t he  case zf the  
Explorer  IX Satellite above 500 km. 
i n  our adoption of a drag coefficient C = 2 . 2 .  The effect of a smal le r  
accoriiicdation c o z f f i c i e ~ t  is t o  i ~ c r e a s e  the drag coefficient i f  diffuse 
reemiss ion  of the gas  molecules is the dominant interaction process .  
reemiss ion  is very likely in  the case  of a technical surface that is not 
According to h is  conclusions an  accommo- 
But this had been implicitly assumed 
D 
Diffuse 
-11- 
smooth down to atomic dimensions. 
coefficient of a sphere with diffuse reemission and a constant reemission 
speed over the ent i re  surface is 
The standard formula for the drag 
J (3) 2 2& exp(-s ) t - 
d-lT s3 3sr 
2 2s f 1 
where s is the molecular speed ratio,  i. e . ,  the speed of the satell i te divided 
by the most probable molecular speed of the gas. 
an incoming molecule to that of a reemitted molecule, is given by 
The rat io  of the speed of 
where a is the energy accommodation coefficient, E. the average kinetic 
energy of an incident molecule, and Es the average kinetic energy of a 
molecule reemitted with a velocity corresponding to the surface tempera ture  
of the satellite. 
1 
F o r  a t e s t  of the influence of the variation of the drag  coefficient 
along the satel l i te ' s  orbi t  we used the orbi ta l  pa rame te r s  and acceleration 
given in Tables 1 and 3 for the epoch MJD 37650. The numerical  integration 
of the drag acting on the satell i te along its orbi t  was done with Simpson's  
rule and a spacing of 10" in eccentric anomaly. 
t reated as a dependent variable of the eccentr ic  anomaly in two 
model calculations. 
along the orbit, we used a model a tmosphere with a nighttime tempera ture  
of 813"K,which was the resul t  f o r  MJD 37650 ( see  Table 3). Tabular values 
below 1000 km were found by interpolation of the atmospheric  models given 
by Jacchia (1964). 
computing the number densit ies n.(z) of the atmospheric  constituents at 
altitude z 
The d rag  coefficient was 
out of four  
F o r  the variation in  density and mean molecular  weight 
Above 1000 kmJ tabular  values were generated by 
1 
-12- 
where ni, 
model at zo = 1000 km, g 
R corresponding to z 
T the exospheric temperature  as  given by the formula for the diurnal variation 
(Jacchia, 1964). 
is the number density of the i-th constituent given by Jacchia 's  
the acceleration of gravity at the geocentric distance 0 
m. the molecular mass ,  k Boltzmann's constant, and 0 0' 1 
A description of the assumptions and resul ts  of the four model 
calculations follows. 
a) The drag  coefficient CD = 2 . 2  was kept constant along the orbit. 
This value had been used in  the ent i re  analysis, and it corresponds to an 
energy accommodation coefficient a 
tu re  to be 273" K. 
check whether the spacing of 10" in eccentric anomaly in the numerical  
integration is narrow enough. 
" a  
150 tabular values around the orbit  po = 1.186 x 10-1 g /cm3 (see Table 3). 
1, if we assume the surface tempera-  
The principal purpose of this model calculation was to 
The resultant density a t  perigee of 
-1 7 = 1.210 X 10 g /cm3 deviates by only 2% f rom the resul t  obtained with 
b) In this case  the simplest  model of the variability of the drag  
coefficient was applied. 
f o r  all  heights and the drag  coefficient along the orbit  changed due to varying 
molecular speed ratios s and s 
f o r  the drag  coefficient at perigee the resultant density a t  perigee 
The degree of energy t ransfer  was kept constant 
only (Izakov, 1965). With a value CD = 2. 2 r 
-1 7 3 = 1. 197 X 10 g /cm is only s l igh t ly  different f rom the resul t  in  case  a.  Ph 
c )  F r o m  Cook's study of the ra te  of energy t ransfer  between satellite 
and gas  (Cook, 1965) we took the following expression for the accommodation 
coefficient a : 
-1 3- 
where p is  the ratio of the m a s s  of an incident gas a tom to the m a s s  of a 
surface atom. 
outermost layer  of the satel l i te ' s  surface i s  formed by oxygen atoms. 
the "observed" temperature  a t  perigee of 961OK at MJD 37650 (see Table 3), 
Jacchia 's  (1965) 
a t  760 k m  altitude. With these values equation (6) yields a = 0.  73 and the 
drag  coefficient a t  perigee i s  C = 2. 65, according to equation (3). Using D 
this drag  coefficient for the ent i re  orbit  the density at  perigee is 
According to Cook's (1965) discussion we assumed that the 
F o r  
atmospheric model gives a mean molecular weight of 6 .2  
-1 7 3 .  = 1.005 X 10 g /cm ; 1. e . ,  1770 lower than in case  a .  
PC 
d) In this calculation we took account of the variation in the d rag  
coefficient along the orbi t  due to a varying accommodation coefficient 
according to equation (6) and due to the changing molecular speed ratio s. 
With a drag coefficient a t  per igee a s  given in case  c,  the density a t  per igee 
is pd = 9. 7 6 4  x 10 -1 8 3 g/cm . 
These calculations a r e  summarized in  Table 4. A comparison of the 
resu l t s  shows that the choice of the d rag  coefficient a t  perigee i s  the 
dominating factor .  
i l lust rates  the fact that  the density a t  per igee derived f r o m  satell i te 
accelerations does not depend crit ically on the variation of the drag  
coefficient along the orbit, a t  l eas t  
This smal l  difference is  due to  the high-lapse ra te  of atmospheric density a s  
compared to the increase  of the drag coefficient with altitude. 
D, p 
drag coefficient a t  perigee C 
presumably bet ter  adapted to the conditions above the thermopause than the 
value 2 .2 ,  simple multiplication of the density values in  Table 3 by the rat io  
(2.  2/CD, p) yields "corrected" densit ies with an e r r o r  of l e s s  than +570. 
The relative difference between cases  c and d of only 3% 
in the case  of the Explorer  IX Satell i te.  
If we use a 
determined by equation (6),  which i s  
-1 4- 
The resul t  of these model calculations shows that a m o r e  sophisticated 
value of the drag  coefficient than C,, = 2 . 2  can explain 2 0  to 2570 of the 
average positive density residuals a t  altitudes above 600 km. 
that nonneutral drag contributes up to  3. 5% of the neutral  d rag  (Hohl and 
Wood, 1963), we a r e  still left  with "observed" density values 10 to 2070 
higher than those computed f r o m  Jacchia 's  1964 atmospheric model. 
explain this discrepancy we may take a less  conservative value for  the d rag  
coefficient around C = 3.0 above 600 k m  but one which would still yield values 
nea r  2. 2 in the 400 to  500-km altitude region. 
postulating a 10 to 2070 higher number density of helium above 600 km. The 
increase  in the He concentration a t  the height zo, where diffusive separation 
begins, would be only two-thirds of the above-mentioned 10 to  2070 since thermal  
diffusion enhances the concentration a t  the escape level z by [ T(zO)/T(zc)] -a, 
where T is the atmospheric tempera ture  and a the thermal  diffusion coefficient 
(MacDonald, 1963). 
He concentration a t  120 km in Jacchia 's  1964 model i s  a l ready 4070 higher 
than that adopted in the COSPAR reference atmosphere (CIRA, 1965). 
If we assume 
To 
D 
A different approach would be 
C 
The difficulty with this explanation is the fact  that  the 
3. 2 Latitude-dependent seasonal variation of atmospheric density. 
Variations with a fa i r ly  regular pattern a r e  superposed on the 
systematic  deviations in the residuals of log p 
the zero-line.  
a tmospheric  temperature  and density which a r e  included in the atmospheric 
model (Jacchia,  1964), i. e. , diurnal variation, variations with solar  activity, 
geomagnetic activity effect, and semiannual variation. Gf these,  en?y the  
curve of the diurnal variation has  a resemblance to the variation of the 
residuals  ( see  F igure  4), where the geocentric angle between the satel l i te ' s  
per igee and the center  of the diurnal bulge is plot ted helow the density 
res iduals  . 
and of the temperature  f rom 
The computed values take into account the variations in 
-15-  
The density residuals s e e m  to increase with the angular distance 
f r o m  the bulge,although in severa l  cases  this relation i s  r eve r sed ,  e. g . ,  f r o m  
September through November 1961. 
mated amplitude of the diurnal density variation a s  given by the atmospheric 
model. 
of the day-to-night variation. 
heights up to 615 k m  have again confirmed the density and temperature  
distribution around the globe (Jacchia,  1965). 
One might explain this by an overest i -  
An increased concentration of helium would decrease  the amplitude 
But high-inclination satell i tes with perigee 
A comparison of the residuals with the plot of the latitude of perigee 
and the time of the year  shows that the observed density reaches relative 
maxima when the satel l i te ' s  perigee is neares t  to  the winter pole, a s  in June 
1961,August 1961, December 1961, June 1962, and December 1962; the 
density is  lowest in the summer  hemisphere,  a s  in July 1961, January 1962, 
and July 1962. A seasonal variation in that sense,  i. e .  , with high densit ies 
above the winter pole and low densit ies near  the summer  pole, has  recently 
been found by Jacchia and Slowey (1966) f r o m  the d rag  of high-inclination 
satell i tes.  
variation in  the residuals 
Jacchia (1965) has  given a simple model fo r  this seasonal 
(7) 
2 2ll A log p f sin + - cos - (d - Jan. 20)  , T 
where + 
day of the year.  
negative latitudes. 
s eems  to be well correlated with the density res iduals .  
i s  the latitude of per igee,  T the t ropical  yea r  in days, and d the 
The plus sign is used for  positive + and the minus sign f o r  
Expression (7)  i s  plotted at  the bottom of Figure 4 and 
In order to decide whether the variations of the residuals  in log p 
represent  a seasonal variation o r  whether they a r e  caused by a sma l l e r  
amplitude of the diurnal effect, we computed the correlat ion coefficient 
between the residuals and these two curves.  Because of the systematic  
displacement of the residuals f r o m  the zero-line ( see  Section 3. I ) ,  the data 
-16- 
were divided into three sections and individual correlat ion coefficients for 
each section were calculated. Applying Fisher ' s  z -transformation (e.  g . ,  
Tippett, 1952), we obtained correlation coefficients for the ent i re  interval. 
The correlation coefficient between the residuals in  log p 
fo r  the seasonal variation is r 
correlation coefficient between A log p and the angular distance f rom the 
bulge r2 = 0 . 2 2 .  I f  the seasonal variations in  the upper atmosphere a r e  in 
pa r t  an extension of those in the homosphere, i r regular i t ies  and deviations 
f r o m  the simple model should be expected. Furthermore,  in the corresponding 
seasons there  might be some systematic differences in  the two hemispheres.  
If  we take this into account, a correlation coefficient of r = 0. 47 deduced f rom 
a moderate inclination satell i te (i = 39" ) seems to be encouraging. 
and expression (7) 
= 0. 47 and is significantly grea te r  than the 1 
If we designate the right-hand s ide  of expression (7) by A and if  we 
compare the maxima and minima in the A log p plot with the A log p values 
at epochs when A equals zero, we find the average density variation, 
corresponding to  a change in  A between 0 and 0. 34, to be A log p = 0 . 1 0 .  
This value corresponds to a seasonal variation in density at 39" latitude of 
f25%. 
i. e .  , to  the poles, the semiamplitude of the seasonal variation at  a mean height 
of 690 km is a factor 2 in density. 
the value 1. 8 determined by Jacchia and Slowey (1966) a t  614 km. 
If we extrapolate this resul t  to a variation in A between 0 and 1. 0,  
This resul t  is in  good agreement with 
-1 7- 
4. Time delay of the geomagnetic activity effect 
Jacchia and Slowey (1964a) were  the first to study the delay t ime 
between the atmospheric reaction and the maxima of geomagnetic s to rms  
with data derived f rom precisely reduced observations of the Explorer  IX 
Satellite. The high area- to-mass  rat io  and prec ise  acceleration data with 
high t ime resolution make this satellite a sensitive probe for  atmospheric 
variations with a shor t  t ime-scale .  
density increases  related to geomagnetic perturbations was examined based 
on the data in Table 3 for  intervals  when the t ime-resolution of the d rag  data 
was 0 .2  day. 
of the Explorer IX were analyzed using d rag  data with 0. 2-day t ime resolution 
a s  given by Jacchia and Slowey (1 96 5 and unpublished data). 
The t ime delay of 51 atmospheric 
In addition, 2 0  events during the l a s t  300 days of the l ifetime 
The phase shifts were determined by comparing the peak in the plot 
of the atmospheric tempera ture  with the maximum of the geomagnetic 
activity variation. 
were  adjusted to the t ime resolution of the satell i te data. 
between the corresponding maxima in the tempera ture  and geomagnetic 
activity plot was examined. 
71 events and the sca t te r  of the individual determinations was pract ical ly  
the same as in  the resul ts  reported by Jacchia and Slowey (1964a). 
the 30 values of the delay t ime based on the first 300 days of the sa te l l i t e ' s  
lifetime were included in  this analysis.  The grand mean of all  delay t imes  
based on the Satellite 1961 61 is % = 0.216 f 0. 015 day o r  
The data cover the altitude range f rom 770 to  300 km, and no conspicuous 
dependence of the t ime lag on altitude could be  discovered. 
data f r o m  Explorer IX a r e  distributed between 8 and 23 hours  local t ime with 
a mean data density of 7 values p e r  hour.  Combined with the resu l t s  f r o m  
the Injun III and Explorer  XVII Satell i tes obtained by P r i e s t e r  (1965), these 
F o r  that the 3 -hourly planetary geomagnetic indices a 
P 
Only the t ime lag 
The mean value of the t ime lag  based on these 
Therefore ,  
= 5. 2 f 0. 4 hours .  
The delay-time 
-1 8- 
data practically rule out any dependence of the time delay on local time, a s  
can be seen in Figure 5. 
geomagnetic perturbations occurs apparently worldwide a t  the same time on 
the day- and the night-side of the ear th .  
Thus the atmospheric reaction related to major  
I -1 9- 
The events analyzed a r e  atmospheric variations correlated with 
geomagnetic s to rms  in  the range f r o m  4 to 9 of the 3-hourly K 
There is no indication of a dependence of the delay t ime on the intensity of 
the 
resolution of f 0. 05 day of the present  data the statist ics a r e  poor.  
l eas t  one might conclude that a possible dependence cannot be l inear with 
K for  the ent i re  range. 
indices. 
P 
Due to the l imited geomagnetic s t o r m  within that range (Figure 6). 
But at 
P 
Due to  the sca t te r  of the individual values and the relatively low 
inclination of 39", an investigation of a dependence on latitude is not 
possible. Results f rom satell i tes with p e r i g e e  heights below 21 5 km obtained 
by Jacobs (1965) indicate a dependence of the delay time on latitude. 
of the satell i tes t reated have latitudes of per igee below 40°, i. e . ,  in the 
latitude region sampled by the Explorer IX Satellite, and yield delay t imes 
between 0. 4 and 0. 8 day. 
Satellite, another low-altitude satellite with a mean perigee height of 200 km, 
Jacchia and Verniani (1965) a lso find a higher value of the delay t ime At = 9 
hours ,  but the number of geomagnetic s torms in the interval covered by this 
analysis is f a r  smaller than in  the case  of the Explorer IX Satellite. 
Four 
In a recent analysis of the drag of the San Marco 
In Table 5 the individual values of the delay time a r e  collected 
together with severa l  parameters .  
and the MJD Day, followed by the maximum 3-hourly geomagnetic a 
during the s t o r m  in column three,and the time lag At in days between the 
maximum of the geomagnetic variation and the peak of the atmospheric reaction 
in the fourth column. In the las t  three columns parameters  indicating the 
location of the perigee a r e  l isted,  namely the local time Bt of the perigee, the 
latitude of perigee 4 , and the perigee height z . 
The first two columns give the number 
index 
P 
P 
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Table 1. - -Least-squares  fitting of orbital  elements determined 
f rom precisely reduced observations 
The orbital  elements Y i p )  a r e  represented by a polynomial and a sine 
t e r m  in the form: 
2 3 4 5 6 t a3t t a 4 t t a 5 t t a6t Yi(T) = a. t alt  t a 2 t 
t A .  sin (B t C - t) 
where t = T - T 
In the printout the tn a r e  omitted and also the "sin, ' I  brackets, and "t" in  the 
sine te rm.  
by a line giving the amplitude A, phase angle B, and frequency C of the sine 
t e r m  in the following format: 
is the t ime in  days elapsed from the TIME ORIGIN To. 
Printed a r e  only the ai of the polynomial par t  in  one line followed 
0 
a2 a3 a4 a6 line 1 : a. a l  
line 2 : A B C 
If there  is no sine t e r m  in the f i t  of the elements w (PERIGEE), S2 (NODE), 
i (INCLINATION), and e (ECCENTRICITY) this is indicated by aster isks .  
The MEAN ANOMALY M never has a sine t e rm;  therefore, there  a r e  no 
a s t e r i sks  following the polynomial part. The elements o, 5 2 ,  i are expressed 
in  degrees  and the mean anomaly in revolutions. 
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Table 2. --Standard heights 
Time interval Standard height 
M J D  (km) 
37594. 0-37635. 0 
37635. 2-37777. 0 
37777. 2-37816.8 
37817. 0-37836. 5 
37836.6-37837. 8 
37838. 0-37849. 5 
37849. 8-37856. 0 
37856. 5-37869.0 
37869. 4-37876. 0 
37876. 5-37917.0 
37917. 5-37957. 8 
37958. 0-38017.6 
38017. 8-38057. 0 
38057. 5-38076. 5 
38077. 0-381 17. 5 
381 18. 0-381 37. 0 
38137. 5-38189. 0 
7 50 
760 
750 
740 
750 
740 
750 
740 
750 
7 20 
700 
67 0 
640 
630 
600 
57 5 
550 
-49- 
MJD 
37594.5 
95 .0  
95.5 
96 .0  
96.5 
97 .0  
97.5 
37597.6  
9 7 . 8  
98 .0  
98.2 
98 .4  
98.6 
98 .8  
99.0 
99 .2  
99.4 
99.6 
99 .8  
37600.0  
00 .2  
00.4 
00 .6  
00.8 
01.0 
01 .2  
31 .4  
01 -6  
01.8 
02.0 
32 .2  
02 .4  
37602.5 
03.0 
03 .5  
04 .0  
04 .5  
05.0 
0 5 . 5  
06 .0  
06 .5  
07.0 
07 .5  
08.0 
08 .5  
09.0 
0 9 . 5  
37609.6 
0 9 . 8  
13.0 
10.2 
10 .4  
10.6 
10.8 
11.0 
11.2 
11.4 
7' -10 P 
3.91 
4.38 
3.68 
3.46 
3.33 
4.12 
4.32 
4.26 
4.15 
4.56 
5.98 
6.57 
5.98 
5.40 
6.34 
6.78 
6.88 
6.49 
6.27 
6.22 
6.01 
7.48 
17.22 
31 . S l  
29.79 
13.74 
12.02 
9.12 
4.37 
5.36 
5.67 
4.46 
4.45 
4.03 
3.57 
3.78 
3 .30  
3 . 7 3  
4.00 
3.98 
3.62 
2.97 
3.84 
3.94 
4.69 
5.27 
5.49 
5.70 
5.55 
4.89 
5.92 
7.29 
8.84 
7.68 
8 .05  
8.59 
8.28 
Table 3. - -Accelerat ion,  drag,  a tmospheric  densi t ies ,  t empera tures ,  and 
geometr ic  p a r a m e t e r s  f r o m  prec ise ly  reduced observat ions 
7' 7- 
10 PR -10 PA l0gpr logp, =, 
(g/crn3) (g/cm3) (OK) 
2.42 
2 .34  
2.27 
2 .20  
2.14 
2.10 
2.04 
2 .03  
2.01 
2.00 
2.00 
1 .98  
1 .96  
1.93 
1 .92  
1 .92  
1 .91  
1 .91  
1 .90  
1.90 
1 .90  
1 .90  
1 . 8 9  
1.88 
1 .88  
1 . 8 8  
1 . 8 8  
1-88  
1.88  
1.88 
1.88 
1 .88  
1 .88  
1 .89  
1 .89  
1.90 
1.90 
1.91 
1 .94  
1 .96  
1.97 
1.98 
2.00 
2.02 
2.02 
2 .01  
2 .00  
2 .00  
2.00 
2.00 
2.00 
2.00 
2 .00  
2.00 
2 .00  
1.99 
1.98 
6 . 3  
6.7 
5 . 9  
5 .7  
5.5 
6 . 2  
6 . 4  
6 . 3  
6 .2  
6 .6  
8.0 
8 . 5  
7 . 9  
7 .3  
8.3 
8.7 
8.8 
8 .4  
8.2 
8.1 
7 . 9  
9 .4  
19.1 
33 .4  
31.7 
15 .6  
13.9 
11 .0  
6 .2  
7 . 2  
7 .5  
6 . 3  
6 . 3  
5.9 
5.5 
5.7 
5 - 2  
5.6 
5 .9  
5 .9  
5.6 
4 .9  
5 .8  
6 . 0  
6.7 
7 . 3  
7 . 5  
7 . 7  
7 .5  
6 . 9  
7 . 9  
9 . 3  
1 0 . 8  
9 . 7  
10.0 
10.6 
10.3 
-16 .88  -16.85 
.85  .81 
.91 - 8 7  
.94  90  
.95 - 9 1  
.89 .85  
.88  .83 
-16.88 -16 .84  
.90 .85 
8 6  .82 
.77 9 7 2  
.73  .68 
.77 72 
.81 76  
.75 - 7 0  
.72 .67 
7 2  .66 
.74  .68 
.76  7 0  
- 7 6  .70 
.77 - 7 1  
- 6 9  .63 
.35 .28 
.09  .02  
-11 .os 
. 4 4  .37 
50  .43 
- 6 1  .54  
.89 .83 
.82 .75 
.80 .73  
.89  .82 
-16 .89  -16.82 
.92 .85  
9 6  .89 
.94  .87 
.99  - 9 1  
.94  .87 
.92 .84 
- 9 2  .84 
.95  .87 
-17 .01  .93 - 16.93  - 8 5  
9 2  .83 
86  .77 
. 8 1  .73  
.80 - 7 1  
- 1 6 . 7 9  -16 .70  
.80 071 
. 8 4  .75 
.77 6 8  
.69  - 6 0  
.62 . 5 3  
- 6 7  .58 
- 6 5  .56  
- 6 3  .54  
- 6 4  .55 
96 2 
974 
95 1 
942 
936 
962 
966 
9 6 4  
961 
973 
1010 
1023 
1010  
995 
1317 
1027 
1030 
1021 
1016 
1016 
1011  
1043 
1180 
1298 
1286 
1141 
1 1 1 9  
1075 
968 
997 
1005 
972 
972 
960 
945 
95 3 
9 3 6  
953 
96 3 
9 6 4  
953 
9 2 9  
962 
9 6 6  
990 
1005 
1 0 1 1  
1016 
1013 
9 9 6  
1022 
1 0 5 2  
1081  
1369 
1067 
1077 
1071 
z 
(km) 
757.4  
757.9  
7 5 8 . 4  
7 5 8 . 9  
7 5 9 . 4  
759.9  
7 6 0 . 5  
760.6  
760.8  
761.0  
761.2  
761.4  
761.8  
761.6  
7 6 2 . 1  
762.3  
762 5 
762.7 
7 6 2 . 9  
763.1  
763.3  
763.7  
7 6 3 . 5  
763.9  
764.1  
7 6 4 . 3  
764.5  
764.7  
7 6 4 . 9  
7 6 5 . 1  
7 6 5 . 3  
765.5  
765.6  
766.0 
7 6 6 . 4  
7 6 6 . 8  
7 6 7 . 5  
767.2  
7 6 7 . 9  
768.1  
768.4  
768.6  
769.0  
769.1  
768.8  
769.1  
769.2  
7 6 9 . 2  
7 6 9 . 2  
7 6 9 . 2  
7 6 9 . 2  
7 6 9  2 
7 6 9 . 1  
7 6 9 . 1  
769.1  
7 6 9 . 0  
769.0  
a, - 00 
1 
341.6  
341.3 
341 0 
340.8 
340.6  
340.4 
340.3 
340.3  
340.2 
340.2 
340.2 
340.1 
340.1 
340.1 
340.1  
340.1 
340.2 
340.2 
340.2 
340.3 
340.3  
340 4 
340.4  
340.5 
340.6  
340.7 
340.8 
340.9 
341.0 
341.1 
341.2 
341.4  
341.4 
341 8 
342 3 
342.8  
343.3 
343.9 
344.6  
345.2 
345.9 
346.7 
3 4 7 . 4  
348.2  
349.0 
349.7 
350.5  
350.7 
351.0 
351 3 
351.5  
351.8 
352.1 
352.4 
352.7 
353.0  
353.2 
b n  - 6 0  
(de& 1 
-2.7 
-4 .0  
- 6 . 4  
-7 .6  
-8 .8  
- 9 . 9  
-10.1 
-10.6 
-11.0 
-11 .5  
-11.9 
-12.3 
-12.7 
-13.2 
-13.6 
-14.0 
- 1 4 . 4  
-14 .8  
-15.2 
-15.5 
-15 .9  
- 1 6 . 3  
-5 .2  
-16.6 
-17.0 
-17.3 
-17 .7  
-18.0 
-18 .3  
-18.6 
-18 .9  
-19 .2  
-19 .4  
-23.1 
-20.7 
-21.2 
-21.7 
-22.2 
-22.5 
-22 .8  
-23.0 
-23.2 
- 2 3 . 2  
-23 .2  
-23 .1  
-23 .0  
-22 .7  
-22 .6  
-22.5 
-22.4 
-22.2 
-22.0 
-21 .9  
-21 .7  
-21.5 
-21.2 
-21 .3  
TN 
8 0 0  
811  
7 9 3  
7 8 5  
7 8  1 
802 
806 
805 
802 
812 
843 
8 5 4  
843 
830 
8 4 9  
858 
8 5 9  
853 
848 
848 
844 
870 
985 
1083 
1073 
952 
933 
8 9 6  
807 
8 3 1  
837 
810  
809 
7 9 9  
785 
792 
777 
790 
798 
797 
787 
766 
792 
795 
8 1 3  
824 
8 2 8  
832 
828 
8 1 4  
835 
859 
8 82 
864 
870 
877 
872 
- 5 0 -  
Table 3 (Continued) 
M J D  
3761 1 6 
1 1 . 8  
12.0 
12.2 
12.4 
12.6 
12.8 
37613.0 
13 .5  
14 .0  
14.5 
15 .0  
15 .5  
37615.6  
16 .0  
16 .4  
16.8 
17.2 
17 .4  
15 .8  
16.2 
16.6 
17 .0  
17 .6  
17.8 
18.0 
37618.5  
1 9 . 0  
19 .5  
20.0 
2 0 . 5  
3 7 6 2 0 . 8  
2 1 . 0  
21.2 
21 .4  
2 1 . 6  
2 1 . 8  
22 .0  
27.2 
2 2 . 4  
2 2 . 6  
22 .8  
37623.0  
2 3 . 5  
24 .2  
2 4 . 5  
2 5 . 0  
2 5 . 5  
2 6 . 0  
26.5 
2 7 . 0  
27 .5  
2 8 . 0  
2 8 . 5  
29.0 
- 1 o 7 P  
7.65 
7 . 1 8  
6.54 
6.25 
6 .46  
6 . 3 3  
6 . 0 4  
6.08 
5 .99  
5.90 
5.92 
6 .13  
6 .51  
6.60 
6.48 
6 . 5 4  
6 . 9 3  
6.82 
6.71 
6 . 3 4  
6 . 0 1  
6 .00  
5.81 
5.27 
5.40 
5.52 
5.00 
4.90 
5 .04  
5.27 
5 .54  
5 .38  
5.36 
7 - 2 1  
8.90 
9 .58  
8 .58  
9.78 
8.80 
7.82 
6 . 1 7  
6.22 
6 . 3 4  
6 . 5 4  
6 .53  
6 . 8 0  
6.51 
6 .45  
6.17 
7 . 0 7  
7 .24  
7 . 4 2  
7 . 6 3  
L 7 %  
V. I 2  
6 . 5 5  
7' 
10 PR 
1.97 
1.95 
1.94 
1.92 
1 .91  
1.90 
1.89 
1 .88  
1.84 
1.80 
1.74 
1.68 
1 . 5 9  
1 .56  
1.52 
1.50 
1.45 
1.42 
1 .39  
1 .35  
1.30 
1 .27  
1 .22  
1 .18  
1 .13  
1.10 
0 - 9 8  
0 .86  
0 .74  
0.61 
0 .48  
0 .40  
0 .34  
0 .28  
0 .21  
0 . 1 6  
0.10 
0 .03  
-0.02 
-0.09 
-0.14 
-0 .20  
-0.27 
-0.40 
-0.52 
-0.68 
-0 .82  
-0 .98  
-1 .12  
-1 .28  
-1 .40  
-1.51 
-1 .62  
-1.72 
-1.82 
7. 
-10  PA 
9.6  
9.1 
8.5 
8.2 
8 . 4  
8.2 
7 .9  
8 .0  
7 . 8  
7 .7  
7.7 
7.8 
8.1 
8.2 
8.0 
8.0 
8.4 
8.2 
8 .1  
7 . 7  
7 . 3  
7 . 3  
7.0 
6 . 4  
6 . 5  
6 .6  
6 . 0  
5 . 8  
5.8 
5 .9  
6 . 0  
5 . 8  
5.7 
7 . 5  
9 . 1  
9.7 
8 . 7  
9.8 
8 . 8  
7.7 
6 .0  
6 .0  
6 . 1  
6 . 1  
b e 2  
5.8 
6 . 0  
5.5 
5.3 
4 . 9  
5 . 1  
5.6 
5.6 
5.7 
5 .8  
log Prr 
(g/cm3) 
-16.67 
.70 
. 7 3  
.75  
.74 
. 7 5  
.77 
-16 .76  
.77 
.78  
.78  
.77 
.75 
- 1 6 . 7 5  
.76  . 7 5  
.73 . 7 4  
.75 
.77 
.80 
.80 
.82 
86  
.85 
.85 
-16 .90  
e91 
- 9 1  
0 90 . 89 
-16.91 
.92 . 7 8  . 6 8  
- 6 5  
71  . 6 5  
70  
76  
.89  
.89  
-16 .88  
.88  
87 
9 0  
. 8 9  
.93 
.95 
.99 
.97 
.93 
.92 
92 
9 1  
log P, 
(g /  cn13) 
-16.58 
- 6 5  
.67 
.66 
- 6 1  
6 5  
- 6 8  
-16 .68  . 6 9  
.70 
- 6 9  
70  
e67 
-16.67 
68 
- 6 8  
- 6 6  
.67 
.67 
- 7 0  
.73 
.73 
.75 
.79 
.79 
* 78 
-16.83 
.85 
.85 
.85 
.83 
-16.86 
.8b  
.72 
e63 
.59 
.65 
.59 
-65 
.71  
.84 
.84 
-16.84 
.83 
.83 
.86 
. 8 5  
.89 
-91  
.96 
.93 
.89 
.89 
.88  
.88  
Trr 
(OK) 
1059 
1049 
1035 
1028 
1033 
1 0 3 0  
1023 
1023 
1020 
1017 
1016 
1019 
1026 
1027 
1323 
1024 
1032 
1029 
1325 
1015 
1006 
1004 
998 
982 
984 
986 
966 
959 
959 
962 
966 
958 
955 
1007 
1043 
1055 
1034 
1056 
1035 
i 0 i  i 
964 
964 
965 
96 7 
969 
957 
960 
945 
937 
920 
930 
944 
945 
948 
95 1 
(km) 
768.9  
7 6 8 . 9  
768.8  
7 6 8 . 7  
768.6  
768.5  
7 6 8 . 4  
7 6 8 . 2  
7 6 7 . 9  
7 6 7 . 6  
7 6 7 . 3  
768.8  
767.0  
7 6 6  - 9 
766.8  
766.6  
766.5  
766.3  
766.2  
766.0  
7 6 5 . 9  
765.7  
765.6  
7 6 5 . 4  
765.3  
7 6 5 . 1  
7 6 4 . 7  
764.3  
7 6 3 . 8  
7 6 3 . 4  
763.0  
7 6 2 . 7  
762.5  
7 6 2 . 4  
7 6 2 . 2  
762 0 
7 6 1 . 9  
761.7 
i o i . +  
7 6 1 . 2  
7 6 1 . 5  
761.1  
7 6 0 . 9  
7 6 0 . 5  
7 6 0 . 2  
7 5 9 . 8  
759.5  
759.1  
758.8 
758.5 
758.2  
758.0  
757.7 
757.5  
757.3  
(de&!. 1 
353.5 
353.8 
354.0 
354.2 
354.5  
354.7  
354.9 
3 5 5 . 1  
355.7  
356.1 
356.5 
356.8 
357.1  
357.2 
357.3  
357.4 
357.4  
357.5 
357.6  
357.6 
357.7 
357.7 
357.7 
357.7 
357.8 
357.8 
357.7  
357.7 
357.5 
357.4 
357.2 
357.1  
357.0 
356.9 
356.7 
356.6 
356.4 
356.3  
356.: 
356.0 
355.8 
355.7 
355.3 
354.9 
354.5 
354.0 
353.6 
353.1 
352.7 
352.2 
351.7 
351 0 2 
350.8 
350.3 
356.5  
6 - 6  n Q  
1 
-20 .8  
-20 .5  
-20.2 
-20 .0  
- 1 9 . 7  
-19 .4  
-19 .1  
-18 .7  
-17 .9  
-17.0 
-16 .3  
-15 .0  
-13 .9  
-13.7 
-13 .2  
-12 .8  
-12 .3  
-11.8 
-11 .4  
-10.9 
-10 .4  
-9 .9  
- 9 . 4  
- 8 . 9  
-8 .3  
-7.8 
-6 .5  
- 5 . 1  
-3.7 
-2 .3  
- 0 . 8  
0 . 1  
0 .7  
1 . 3  
1 .9  
2.5 
3.1 
3.7 
4.3 
6 . 9  
5.5 
6 .1  
6 . 8  
8.3 
9 . 9  
i i . 5  
13.1  
14 .7  
16.3 
17 .9  
19.5 
21 .1  
22.7 
24 .3  
2 5 . 9  
=N 
862 
853 
841 
835 
838 
835 
829 
8 2 9  
826 
822 
82 1 
823 
827 
828 
825 
825 
831 
828 
825 
817 
809 
8 0 8  
833 
790 
791 
7 9 3  
777 
771 
771 
7 7 4  
777 
771 
7 6 9  
811 
840 
850 
833 
852 
835 
e16 
7 79 
7 7 9  
780 
782 
785 
780 
769 
765 
752 
761 
7 7 5  
778 
7 8 1  
785 
--, 
I I O  
- 5 1 -  
M JD 
37629.5 
30.0 
30.5 
31.0 
31.5 
32.0 
32.5 
33.0 
33.5 
37633.6  
33 .8  
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35 .4  
35.6 
35.8 
36.0 
36.2 
36.6 
36.8 
36.4 
37637.0  
37 .5  
38.0 
38.5 
39.0 
39 .5  
40.0 
40.5 
41 -0 
41.5  
42.5 
43.0 
4 3 . 5  
44.0 
44 .5  
45 .0  
45.5 
46.0 
46 .5  
47.0 
47.5 
48.0 
48.5 
49.0 
49 .5  
50.0 
50.5 
42.0 
51.0 
51.5 
52.0 
52.5 
7' 7' 
-10 P 10 PR 
8.22 -1 .93  
8.17 -2.00 
8.47 -2 .05  
8.44 -2.07 
8.64 -2 05  
8.99 -2.01 
9 .20  -1 97 
9.19 -1.89 
9.07 -1.78 
9.17 -1.75 
8.34 -1 .68  
6.68 -1.65 
10.92 -1.60 
17.70 -1.48 
17.91 -1.40 
15.94 -1 30 
17.00 - 1  20 
16.47 -1.10 
15.80  -1.00 
16.19 -0 .79  
17.08 -0.67 
15.49 -0 .88  
16.97 -0 .56  
15.01 -0 5 0  
11.55 -0 .42  
10.79 -0.42 
10 10 -0 42  
8.98 -0 .41  
8.34 -0.40 
7.68 -3.39 
9.48 -0.37 
-0 35 
9.24 -0.32 
8.82 -0 -30 
8.45 -0 .29  
8 - 1 2  -0.25 
7.73 -0.22 
7.36 -3 .19  
7.06 -0.17 
7.09 -0 .13  
8.39 -0.10 
10 72 
8.51 -0 0 8  
8.41 -0 .04  
6.45 -0.01 
6.89  0.00 
5.51 0.02 
5.77 0.08 
5.88 0 .09  
6.10 0.11 
6.17 0.13 
6.61 0.18 
6.05 0 .20  
5-70  0 .22  
5.47 0 . 2 3  
5.30 0 .28  
5.15 0 . 3 0  
4.94 0 .32  
4.90 0 .35  
Table 3 (Continued) 
6 . 3  
6 . 4  
6 . 4  
6 . 2  
6 . 6  
7.0 
7 . 2  
7 . 3  
7 . 3  
7 . 4  
6 .7  
5 .0  
9 .3  
16.2 
16.5 
14.6 
15.8 
15.4 
14.8 
14.6 
15.4 
16.4 
16 .4  
14.5 
11.1 
10.4 
9 .7  
8 . 6  
7 .9  
7 . 3  
9 .1  
10.4 
8 .9  
8.5 
8 . 2  
7 . 9  
7.5 
7 . 2  
6 . 9  
7 .0  
8 . 3  
8 . 4  
8.4 
6 . 4  
6 . 9  
5.5 
5.8 
6 .0  
6 .2  
6 . 3  
6 . 8  
6 .2  
5 .9  
5 .7  
5 .6  
5 .4  
5 . 3  
5 .2  
-16 .87  
.88 
86  
86  
- 8 5  
.82 
.80 
.80 
.80 
-16 .79  
.85 
. 9 9  
6 8  
- 4 1  
40 
- 4 6  
42 
.44  
.45 
- 4 6  
.44  
- 4 1  
- 4 1  
.47 
6 0  
.63 
-16 .67  
.73  
- 7 7  
.81 
rn 7 0  
6 4  
.71 
. 7 4  
.76 
.78  
.80 
- 8 3  
. 8 5  
.84  
.75 
. 75  
.75 
.88 
.85 
- 9 6  
.93 
092 
9 0  
9 0  
86  
9 0  
.93 
. 9 4  
9 6  
.97 
.98 
. 9 9  
-16 .84  
.85 
. 8 3  
. 8 3  
.82 
.79 
.77 
.77 
.77 
-16 .76  
.82 
9 6  
- 6 5  
.38  
.37 
.43 
.39 
.45 . 47 
.48 
.45 
42 
42 
.48 
- 6 1  
6 4  
-16 .68  
.74 
.78 
.82 
- 7 1  
65 
- 7 2  
.74  
.77 
.78 
.81 
. 8 3  - 85 
.85 
- 7 6  
.75 
.75 
- 8 9  
.85 
9 6  
.93  
92 - 90 
.vo 
86 
90  
.93 
.95 
96  
.97 
.99 
.99 
Tr 
(OK) 
965 
961 
968 
966 
972 
983 
989 
990 
990 
9 9  3 
972 
919 
1035 
1140 
1143 
1120 
1134 
1129 
1122 
1120 
1130 
1142 
1142 
1118 
1068 
1355 
1042 
1019 
1 0 0 4  
988 
1029 
1 0 5 4  
1325 
1016 
1008 
1001 
9 9 3  
9 8 4  
976 
978 
1 3 1 1  
1 0 1 4  
1012 
9 6 3  
976 
933 
9 4 4  
948 
956 
959 
9 7 3  
957 
947 
940 
936 
9 3  1 
925 
9 2 4  
(km) 
7 5 7 . 2  
757.0  
7 5 6 . 9  
7 5 6 . 8  
756.7 
756.7 
7 5 6 . 7  
756.7  
756.7 
7 5 6 . 8  
756.8 
756.7  
756.8  
7 5 6 . 9  
756.9  
756.9  
757.0  
7 5 7 . 0  
757.0  
757.1  
7 5 7 . 1  
757.2  
757.2  
757 2 
7 5 7 . 3  
757.3  
757.4  
757.6 
757.7  
757.8 
7 5 8 . 0  
7 5 8 . 1  
7 5 8 . 2  
758.3  
7 5 8 . 5  
758.6  
758.7  
758.8  
758.9  
759.0  
7 5 9 . 1  
7 5 9 . 1  
759.2  
7 5 9 . 3  
7 5 9 . 3  
7 5 9 . 4  
7 5 9 . 4  
7 5 9 . 5  
7 5 9 . 5  
7 5 9 . 5  
7 5 9 . 5  
7 5 9 . 6  
7 5 9 . 6  
759.6  
759.6  
7 5 9 . 6  
7 5 9 . 6  
757.0  
(deg. 1 
349.8 
349.4 
348.9 
348.5 
348.1 
347.7  
347.4  
347.0  
346.7 
346.6  
346.5 
346.4 
346.2 
346.1  
346.0 
346.0 
345.9  
345.8 
345.8 
345.7 
345.7 
345.6 
345.6 
345.6 
345.5 
345.5 
345.5 
345.6 
345.7 
345.8 
346.0 
346.3 
346.6  
346.9 
347.3 
347.8  
348.3  
348.8 
349.4  
350.3 
3 5 0 - 6  
351.2 
351.9 
352.6 
353.3  
353.9  
354.6  
355.3 
3 55.9 
356.5 
357.0 
346.3 
357.6 
358.0  
358.5  
358.9  
359.2 
359.5  
6r - 6 0  
(deg. 1 
27.5 
29.0 
30.6 
32.2 
33.7 
35.2 
36.7 
38.2 
39.7 
40.3 
40.5 
41 .1  
41.7 
42.2 
42 .8  
43.3 
43.9 
44 .4  
45.0 
45.5 
46.0 
46 .6  
47.1 
47 .6  
48.1 
48 .6  
49.1 
50 .3  
51.5 
52.6 
53.7 
54.7 
55.6 
56.5 
57.4 
58.2 
58 .9  
59 .5  
60 .1  
60 .6  
61 .3  
6 1 . 4  
61 .6  
61 .9  
6 1 . 9  
61.8 
61 .6  
60.9 
6 0 . 4  
5 9 . 9  
59.3 
58.7 
58 .0  
57 .2  
56.3 
61 .8  
62 .0  
61.3 
TN 
7 9 9  
798 
806 
806 
813 
824 
831 
8 3 4  
836 
839 
822 
7 7 8  
877 
967 
970 
951 
965 
961 
956 
954 
964 
976 
976 
956 
914 
903 
893 
874 
863 
85 1 
888 
910 
886 
879 
813 
867 
860 
853 
846 
848 
876 
878 
877 
833 
844 
806 
815 
817 
823 
824 
835 
82 1 
8 1 0  
803  
798 
793 
786 
7 8 4  
- 52-  
Table 3 (Continued) 
MJD 
37653.0 
53.5 
54.0 
54.5 
55.0 
55.5 
56.0 
56.5 
57.0 
57.5 
58.0 
58.5 
59.0 
59.5 
60.0 
60.5 
61.0 
37661.4 
61.8 
61.6 
62.0 
37662.5 
63.0 
63.5 
64.0 
64.5 
65.5 
66.0 
66.5 
67.0 
67.5 
68.0 
68.5 
69.0 
69.5 
70.0 
70.5 
7 1  -0 
71.5 
72.0 
72.5 
73.0 
73.5 
65.0 
37673.8 
74.0 
74.2 
7 4 , h  
74.6 
74.8 
75.0 
75.2 
75.4 
37675.5 
76.0 
76.5 
7- 
-10 P 
4.71 
4.34 
3.85 
3.06 
2.50 
2 - 4 0  
2.79 
2.80 
2.84 
2.88 
2.68 
2.45 
2.04 
2.69 
2.84 
3.23 
3.83 
4.74 
4.85 
4.79 
4.05 
3.36 
2.75 
2.47 
2.36 
2 .oo 
1.75 
1.47 
1.37 
1.12 
1.07 
0.98 
0.73 
0.48 
0.27 
0.17 
0.15 
0.15 
0 .34  
0.39 
0.87 
1.29 
1.61 
1.98 
2.58 
3.32 
5.23 
3.79 
3.88 
2.63 
0.86 
0.75 
1.19 
2.66 
2.17 
1.80 
7' 
10 PR 
0.56 
0.98 
1.57 
2.40 
2.82 
3.23 
3.57 
3.83 
4.07 
4.25 
4.40 
4.44 
4.48 
4.49 
4.50 
4.49 
4.45 
4.41 
4.39 
4.37 
4.33 
4.27 
4.18 
4.05 
3.92 
3.80 
3.68 
3.54 
3.41 
3.28 
3.17 
3.03 
2.90 
2.80 
2.68 
2.56 
2.43 
2.32 
2.21 
2.11 
2.00 
1.90 
1.80 
1.71 
1.66 
1.61 
1.58 
1.55 
1.51 
1.48 
1.44 
1.41 
1.38 
1.37 
1.29 
1.21 
7 .  
-10 PA 
5.3 
5.3 
5.4 
5.5 
5.3 
5.6 
6.4 
6.9 
7.1 
7.1 
6.9 
6.5 
7.2 
7.3 
7.7 
8.3 
9.1 
6.6 
9.2 
9.2 
8.4 
7.6 
6.9 
6.5 
6.3 
5.8 
5.4 
5.0 
4.8 
4.4 
4.2 
4.0 
3.6 
3.3 
2.9 
2.7 
2.5 
2.5 
2.s 
2.9 
2.8 
2.5 
3.0 
3.3 
3.6 
2.8 
4.1 
4.8 
6.7 
5.2 
5. 3 
4.0 
2.6 
log Pm 
(glcm3) 
-16.98 
.98 
.97 
.96 
.98 
.95 
.88 
.86 
.84 
.82 
.83 
.84 
.87 
.82 
.81 
.78 
.74 
-16.69 
- 6 9  
.69 
.74 
-16.78 
.83 
8 6  
.88 
.92 
.95 
.99 
-17.02 
0 6  
.08 
.11 
- 1 6  
.21 
- 2 6  
.30 
.33 
.35  
.34 
.35 
.28 
30 
a I. 
.26 
-17.21 
.17 
.30 
.10 
.3i 
-16.85 
.98 
.97 
-17.11 
. J-T 
log P, 
(g/cm3) 
-16.98 
.98 
.97 
- 9 6  
.98 
.95 
.89 
- 8 6  
.84 
.83 
.83 
.84 
.87 
.82 
.81 
.78 . 7 5  
-16.70 
.69 
- 6 9  
.74 
-16.78 
.83 . 8 6  
.88 
.91 
- 9 5  
- 9 9  
-17.01 
- 0 5  
.07 
.09 
.14 
.19 
.25 
.29 
.31 
.34 
.32 
.33 
.25 
.27 
- 71 
.22 
-1 7.18 
.13  
.26 
.06 
-16.;: 
.80 
.93 
. 9 3  
-17.97 
- _ _  
T, 
(OK1 
92 5 
92 7 
931 
9 3 3  
928 
939 
96 3 
9 7 1  
9 7 9  
985 
984 
9 7 9  
9 6 9  
988 
992 
1002 
1016 
1335 
1037 
1035 
1019 
1002 
984 
973 
967 
952 
940 
925 
916 
900 
893 
882 
862 
840 
816 
7 9 8  
7 8 4  
773 
7 8 3  
778 
813 
806 
785 
826 
846 
867 
808 
897 
020 
9 9 4  
946 
948 
892 
4.0 -17.11 -17.07 893 
3.5 .19 .14 86 1 
3.0 26  - 2 1  830 
a n - a O  
(l-1 (deg.1 
759.6 359.7 
759.6 359.9 
759.6 0.0 
759.5 0.1 
759.5 0.1 
759.5 0. 1 
759.5 G.0 
759.4 359.9 
759.4 359.8 
759.4 359.6 
759.4 359.3 
759.4 359.1 
759.4 358.8 
759.5 358.4 
759.5 358.1 
759.6 357.7 
759.7 357.3 
759.9 356.9 
759.9 356.7 
760.0 356.6 
760. ;  356.4 
760.3 355.9 
760.5 355.4 
761.0 354.5 
761.3 354.0 
761.6 353.5 
762.3 352.5 
760.7 355.0 
762.0 353.0 
762.7 352.0 
763.1 351.5 
763.6 351.0 
764.0 353.6 
764.5 350.1 
765.0 349.7 
765.5 349.3 
766.0 348.9 
766.5 348.5 
767.0 348.2 
767.6 347.9 
768.1 347.7 
769.2 347.3 
769.7 347.1 
773.0 347.1 
770.4 347.0 
770.6 347.0 
770.8 347.3 
768.6 347.4 
770.2 347.0 
771.0 347.0 
771.2 347.0 
771.4 347.0 
771.6 347.0 
771.7 347.0 
772.7 347.3 
772.2 347.2 
TN bm - 60 
1 
55.4 7 8 3  
54.5 7 8 4  
53.5 7 8 5  
52.4 7 8 5  
51.3 7 8 0  
53.1 7 8 8  
49.0 8 0 6  
47.7 8 1 1  
46.5 817 
45.2 820 
43.9 818 
42.5 8 1 3  
41.1 803 
39.7 817 
38.3 820 
36.9 82 7 
35.4 837 
34.2 852 
33.6 853 
33.0 852 
32.5 8 3 8  
30.9 823 
29.4 808 
27.9 7 9 9  
26.4 793 
24.8 780 
23.3 7 7 0  
21.8 757 
23.2 750 
18.7 736 
17.1 7 3 1  
15.6 722 
14.1 735 
12.6 687 
11.0 6 6 8  
9.5 653 
8.1 642 
6.6 633 
5.1 640 
3.7 637 
2.3 665 
0.9 6 5 9  
-0.5 643 
- i . S  " I "  
-2.6 6 9 3  
-3.2 7 1 0  
-3.7 6 6 1  
-4.2 7 3 4  
-4.7 7 6 1  
-5.2 8 1 3  
-5.7 7 7 4  
-6.2 7 7 6  
-6.6 7 3 0  
-6.9 7 3 1  
-8.0 7 0 5  
-9.2 6 7 9  
1 -#c 
- 5 3 -  
MJD 
37677.0 
77.5 
78.0 
78.5 
79.0 
79.5 
80.0 
80. 5 
81.0 
81.5 
82.0 
82.5 
83.0 
83.5 
84.0 
84.5 
85.0 
85.5 
86.0 
86.5 
87.0 
87.5 
88.0 
88.5 
89.0 
89.5 
90.0 
90.5 
91.0 
91.5 
92.0 
92.5 
93.0 
93.5 
94.0 
94.5 
95.0 
95.5 
96.0 
9 6 . 5  
97.0 
97.5 
98.0 
98.5 
37699.0 
99.2 
99.4 
99 .6  
99.8 
37700.0 
00.2 
00 .4  
00.6 
00.8 
01.0 
37701.5 
02 .0  
02.5 
- l o 7 P  
1.72 
1.78 
2.02 
2.06 
2.46 
2.73 
2.68 
2.71 
2.72 
2.69 
2.57 
2.42 
2.66 
3.83 
3.61 
3.42 
3.47 
3.57 
3.76 
3.93 
3.85 
3.96 
3.93 
3.81 
4.06 
4.36 
4.72 
5.29 
5.42 
5.62 
5.76 
5.97 
6.13 
5490 
5.80 
5.87 
5.86 
5.77 
5.64 
5.69 
5.37 
5.55 
5.67 
5.85 
6.02 
6.04 
6.57 
6.93 
8.14 
9.34 
11.39 
9.74 
7.92 
6.43 
6.46 
6.52 
6.65 
6.81 
7 '  
10 PR 
1.16 
1.11 
1.07 
1.02 
1.00 
0.98 
0.96 
0.95 
0 . 9 3  
0.92 
0.90 
0.90 
0 . 8 9  
0.88 
0.87 
0.85 
0.83 
0.81 
0.80 
0.77 
0.75 
0.73 
0.70 
0.67 
0 .64  
0.61 
0.57 
0.52 
0 .48  
0.41 
0 . 3 6  
0 .30  
0 .23  
0.15 
0 .08  
0.00 
-0 .  LO 
-0 .19 
-0.29 
-0.39 
-0.50 
-0.60 
-0.70 
-0.81 
-0.86 
-0 0 90  
-0.95 
-1.00 
-1.03 
-1.08 
-1 .13 
-1.18 
-1.22 
-1.28 
-1.39 
0 . 1 8  
-1 50  
-1.62 
2 . 9  
2 .9  
3 . 1  
3 .1  
3.5 
3.7 
3.6 
3.6 
3.6 
3.6 
3.5 
3 .3  
3.5 
4.7 
4.5 
4 . 3  
4 .3  
4 .4  
4.6 
4.7 
4.6 
4.7 
4.  I 
4.5 
4.7 
5.0 
5.3 
5 .9  
5.9 
6 . 1  
6 . 2  
6 .4  
6 . 1  
5 .9  
5 .9  
5.9 
5.7 
5 .4  
5 . 4  
5.0 
5.0 
6 . 3  
5 .1  
5 .1  
5.2 
5.2 
5 . 7  
6 . 0  
7 .1  
8 . 3  
1 0 . 3  
8.6 
6.7 
5.2 
5 . 2  
5 .1  
5.1 
5.2 
-17.28 
.28 
2 4  
.25 
e19 
.15 
16 
- 1 6  
16 
16 
.18 
.21 
e17 
- 0 3  
05  
. 3 8  
- 0 7  
0 6  
0 4  
e 0 3  
.04 
0 0 3  
-03 
- 0 5  
.02 
-16 .99  
- 9 6  
91  
90  
.89  
.88 
.87 
86 
.88 
90  
90  
a91 
92 
.94  
.94 
.98 
.98 
.98  
.97 
-16.96 
- 9 6  
92 
. 8 9  
.80 
.73 
62 
- 7 1  
. 8 3  
.96 
96 
-16.97 
.97 
9 6  
Table 3 (Continued) 
1% P, 
( d c m  3 
-17.24 
.23 
.20 
.2D 
.13 
.LO 
.11 
.10 
.10 
.LO 
e13 
- 1 5  
.11 
-16 .96  
.99 
-17.31 
.01 
.oo 
-16.98 
.96 
.97 
- 9 6  
.97 
.99 
96 
.93 
90 
.85 
.85 
.83  
.83  
.82 
.81 
.83 
.85 
.85 
- 8 6  
.88  
90  
- 9 1  
.95 
.95 
.94 
.94 
-16.93 
.94 
.89 
86 
.78 
- 7 0  
.59 
- 6 8  
.81 
.94 
.94 
-16 .95  
.95 
.94 
-54-  
Tlr 
( O K )  
82 1 
822 
838 
838 
86 5 
880 
877 
877 
878 
878 
868 
859 
874 
933 
923  
914  
915 
919 
927 
934 
930 
934  
932 
925 
934 
945 
957 
976 
978 
983 
985 
989 
992 
982 
976 
975 
972 
96 5 
957 
955 
938 
940 
941 
943 
945 
944  
961  
97 1 
1005 
1 0 3 3  
1074  
1039 
993 
943 
942 
939  
940  
9 4  1 
773.1 
773.5 
773.9 
7 7 4 . 3  
774.7 
775.0 
775.4 
775 .7  
775.9 
776 .2  
7 7 6 . 4  
776 .5  
776.7 
776.7 
776.8 
776 .8  
776.7 
776.6 
776.8 
776 .5  
776.3 
776 .1  
775.8 
775 .5  
775.2 
774 .9  
774 .6  
774 .2  
773 .8  
773 .4  
773.0 
772 .6  
772 .2  
771 .3  
770 .8  
769.9 
769 .4  
768 .5  
767 .6  
767 .2  
766 .8  
766 .5  
771  7 
770 .4  
769 .0  
768.1 
766.7 
766 4 
766 .2  
766 .1  
7 6 5 . 9  
765 .8  
7 6 5 . 7  
765 .5  
7 6 5 . 4  
765 .1  
764.8 
764 .5  
347.5 
347.8 
348.1 
348.5 
348.9 
349.4 
349.9 
350.5 
351.1 
351.8 
352.5 
353.2 
353.9 
354.6 
355.4 
356.1 
356.8 
357.6 
358.3 
358.9 
359.6 
0.1 
0 . 7  
1.2 
1.7 
2.1 
2 . 4  
2.7 
3.0 
3.2 
3 .3  
3.4 
3 .4  
3.4 
3.4 
3 . 3  
3.1 
3 .0  
2.7 
2 .5  
2 .2  
1.9 
1.6 
1 .2  
0.8 
0.7 
0 .5  
0 .4  
0.2 
0 .0  
359.9 
359.7 
359.5 
359.4 
359.2 
358.7 
358.3 
357.9 
blr - 6 0  
(de& 
-10.2 
-11.2 
-12.2 
-13.1 
-14.0 
-14 .7  
-15.5 
-16.1 
-16.7 
-17.2 
-17.6 
-18.0 
-18.2 
-18.4 
-18.6 
-18 .6  
-18.5 
- 1 8 . 4  
-18.2 
-17 .9  
-17.6 
-17.2 
-16.7 
-16.  1 
-15.5 
-14.8 
-14.1 
-13.3 
- 1 2 . 4  
-10 .6  
-9 .6  
-8.6 
-7.5 
-6 .4  
-5 .3  
- 4 . 1  
-2 .9 
-1.7 
-0.5 
0.8 
2.0 
3.3 
4.6 
5 . 9  
6 . 4  
7 .0  
7.5 
8 .0  
8.6 
9 . 1  
9 .6  
10.2 
10.7 
11 .2  
12 .6  
1 3 . 9  
-11.5 
15.3 
=N 
671 
672 
685 
684  
706  
718 
715 
7 1 4  
714  
7 1 4  
705 
697 
709  
756  
747 
739 
739  
7 4  1 
747  
752 
748  
750  
748 
742 
7 4 9  
757 
766 
780  
782 
785 
786 
789 
791 
783 
778  
778 
775 
770 
764 
762 
750 
752 
752 
755  
757 
756 
771 
779 
807 
8 30 
863 
836 
799  
759  
758  
757 
759  
761 
Table 3 (Continued) 
M JD 
37703.0 
03.5 
04.0 
04.5 
05.0 
05.5 
06.0 
06.5 
07.0 
07.5 
08.0 
08.5 
09.0 
09.5 
10.0 
37710.2 
10.4 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
37713.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
rn c 
20.0 
20.5 
21.0 
3772 1.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 
37723.3 
23.5 
L 7 . )  
7 '  -10 P 
6.87 
6.77 
6-70 
6.64 
6.69 
6.64 
6.78 
7.52 
7.92 
8.48 
8.53 
8.40 
8.31 
8.28 
8.29 
8.29 
8.33 
8.37 
8.58 
8.78 
10.16 
10.36 
11.23 
12.09 
11.44 
10.11 
9.78 
8.95 
8.79 
8.39 
8.06 
7.81 
7.94 
7.91 
8.02 
7.98 
8.44 
8.64 
8.72 
8.70 
8.84 
8.75 
o no ". I ,  
9.13 
9.21 
9.31 
9.39 
9.88 
10.20 
10.50 
11.99 
11.61 
11.40 
10.84 
10.22 
9.09 
7 '  
10 PR 
-1 71 
-1.80 
-1.90 
-1.98 
-2.05 
-2.11 
-2.19 
-2.24 
-2 29 
-2.31 
-2.34 
-2.36 
-2.37 
-2.35 
-2.32 
-2.30 
-2.29 
-2.28 
-2 26 
-2.23 
-2.21 
-2.18 
-2.15 
-2.11 
-2.09 
-2.02 
-2.00 
-1.96 
-1.90 
-1.86 
-1.70 
-1.53 
-1.45 
-1.20 
-1.00 
-0.76 
-0.48 
-0.28 
-0.14 
-0.08 
-0.04 
-0.03 
-$-Ql 
0.00 
0.00 
0.01 
0.02 
0.03 
5.04 
0.05 
0.07 
0.08 
0.06 
0.05 
0.04 
0.02 
7 .  
-10 PA 
5.2 
5.0 
4.8 
4.7 
4.6 
4.5 
4.6 
5.3 
5 -6 
6. 2 
6.2 
6.3 
5.9 
5.9 
6.0 
6.0 
6.0 
6.1 
6.3 
6.5 
7.9 
8.2 
9.1 
10.0 
9.3 
8.1 
7.8 
7.0 
6.9 
6.5 
6.4 
6.5 
6.7 
7.0 
7.2 
8.0 
8.4 
8.6 
8.6 
8.8 
8.7 
s;n
9.1 
9.2 
9.3 
9.4 
9.9 
1U.Z 
10.5 
12.1 
11.7 
11.5 
10.9 
10.3 
9.1 
6.3 
- 1  
log P, 
(glc m3) 
-16.97 
.99 
-17.00 
.32 
.02 
03 
03 
-16.96 
.93 
.88 
.88 
89 
-90 
90 
90 
-16.90 
.90 
.89 
.87 
86 
-76 
.75 
.69 
65 
.68 . 75 
.77 
.83 . 83 
- 16.86 
.88 . 88 
.87 
.85 . 83 . 81 
-77 . 74 . 73 
.73 
.72 
72 
-71 
70 
.70 
69 
-16.68 
-66 
-63 
-56 
.58 
.59 
.61 
L I. .u-l 
-16.64 
70 
1% P, 
(g/cm3) 
-16.95 
-97 
.99 
-17.30 
.01 
.02 
.Ol 
-16.94 
-91 
.87 
.87 
.88 
.89 
.89 
.89 
-16.89 
.88 
.88 
.86 
.84 
.74 
.73 
-68 
.63 
66 
-74 
.76 
.81 
.62 
-16.84 
.86 
.86 
.85 
.83 
.81 
.79 
.75 . 72 
.71 
.71 
.lo 
.70 
.68 
.68 
.67 
e67 
-16.66 
.64 
.60 
.54 
.55 
.56 
.59 
-16.62 
-68 
A >  . "- 
=, 
(OK) 
939 
931 
924 
918 
916 
911 
913 
941 
95 3 
970 
970 
965 
96 2 
96 1 
962 
96 3 
964 
966 
973 
980 
1017 
1022 
1342 
1059 
1047 
1020 
1312 
992 
989 
979 
974 
97 1 
977 
984 
992 
998 
1016 
1025 
1033 
1031 
1035 
1033 
1939 
1042 
1043 
1046 
1047 
1057 
I n 6 3  
1069 
1094 
1089 
1085 
1375 
1064 
1041 
p - aG z a  
(l-1 (deg. 
764.3 357.4 
764.L 357.0 
763.9 356.5 
763.7 356.1 
763.6 355.7 
763.4 355.3 
763.4 354.9 
763.3 354.5 
763.2 354.2 
763.2 353.8 
763.3 353.3 
763.4 352.8 
763.4 352.6 
763.2 353.5 
763.3 353.0 
763.5 352.6 
763.5 352.5 
763.6 352.5 
763.6 352.4 
763.6 352.4 
763.7 352.4 
763.7 352.4 
763.8 352.3 
763.8 352.3 
763.9 352.3 
763.9 352.4 
764.0 352.4 
764.0 352.4 
764.1 352.4 
764.1 352.5 
764.2 352.6 
764.3 352.8 
764.4 353.1 
764.6 353.4 
764.8 354.1 
764.8 354.6 
764.9 355.1 
764.7 353.7 
765.0 355.7 
765.1 356.3 
765.1 356.9 
765.2 357.6 
765.2 358.3 
765.2 359.8 
765.2 0.5 
765.2 1.1 
765.2 1. 5 
765.2 1.8 
765.2 2.1 
765.2 2.4 
765.1 2.7 
765.1 3.0 
765.1 3.3 
765.1 3.6 
765.0 4.3 
765.2 359.0 
=N b,, - bo 
1 
16.6 761 
18.0 756 
19.3 75 1 
20.7 747 
22.0 747 
23.3 744 
24.6 748 
25.9 771 
27.2 783 
28.4 798 
29.7 800 
30.9 797 
32.1 796 
33.3 797 
34.4 799 
34.9 800 
35.3 801 
35.8 803 
36.2 810 
36.6 816 
37.1 847 
37.5 851 
37.9 868 
38.3 884 
38.7 874 
39.1 851 
39.5 845 
39.9 829 
40.2 827 
40.6 819 
41.5 815 
42.4 813 
43.2 819 
43.9 825 
44.6 832 
45.2 837 
45.8 852 
46.3 860 
46.8 864 
47.1 864 
47.4 867 
47.6 865 
47.8 869 
47.9 811 
47.9 871 
47.8 872 
47.6 873 
47.6 881 
47.5 885 
47.4 890 
47.2 910 
47.1 905 
46.9 901 
46.8 892 
46.6 883 
46.1 863 
-55- 
M JD 
37724.0 
24.5 
25.0 
25.5 
26.0 
2 6 . 5  
I 27.0 
27 .5  
28.0 
28.5 
29 .0  
29.5 
30.0 
30.5 
31.0 
31.5 
32.0 
32.5 
33.0 
33.5 
34 .0  
37734.2 
34.4 
34.6 
34.8 
35 .0  
35.2 
35 .4  
35.6 
3 5 . 8  
36.0 
36 .2  
36.4 
36.8 
37.0 
I 37.2 
37 .4  
3 773 7 .5  
38.0 
38.5 
39.0 
I 
I 
36.6 
I 39.5  
40.0 
40.5 
41.5 
42.0 
I 42.5 
4 1  -0 
37742.6 
42 .8  
43 .0  
43.2 
43 .4  
4 3 . 6  
43 .8  
44 .0  
7 .  
-10 P 
8.78 
8.12 
7.94 
7.87 
7.78 
7.56 
7.33 
7.20 
6.88 
6.57 
6.43 
6 .23  
5.89 
5.40 
5.02 
4 .19  
3.70 
3.34 
3.69 
4.27 
5.27 
4.99 
5.02 
5 -06 
5.10 
4.81 
5 -03 
4.92 
5 .14  
5.35 
5.85 
5.50 
4.96 
5.10 
4.88 
4.83 
5.10 
5.21 
5.30 
5.73 
5.96 
6.52 
6.79 
7.07 
7.28 
8.04 
8.71 
9.55 
10.61 
10.90 
11.59 
11.76 
11 -60 
12.10 
12.27 
12.76 
7' 10 PR 
0.01 
0 .02  
0.19 
0.31 
0 .45  
0 .58  
0.70 
0.80 
0.90 
1 .oo 
1.08 
1.15 
1.19 
1 . 2 0  
1 . 2 1  
1.20 
1.20 
1 . 1 8  
1.14 
1 .09  
1.02 
1.00 
0 .98  
0.93 
0 .90  
0 . 8 6  
0.81 
0.78  
0.72 
0 .69  
0.62 
0.58 
0 . 5 1  
0 .47  
0.40 
0 .33  
0.28 
0 .21  
0.19 
0.03 
-0.10 
-0.23 
-0.39 
-0.65 
-0.79 
-0.92 
-1.08 
-1.21 
-1.24 
-1.30 
-1.36 
-1.40 
-1.47 
-1.52 
-1.60 
-0.51 
7 .  
-10 PA 
8 . 8  
8 . 1  
8 . 1  
8 . 2  
8.2 
8 . 1  
8.0 
8.0 
7 .8  
7 .6  
7 .5  
7 . 4  
7 . 1  
6 . 6  
6 . 2  
5 . 4  
4.9 
4.5 
4 .8  
5.4 
6 .3  
6 . 0  
6 .0  
6 .0  
5.7 
5 . 8  
5.7 
5 .9  
6 . 0  
6 .5  
6 . 1  
5.5 
5 -6  
5.3 
5.2 
5 .4  
5 . 4  
5 . 5  
5.8 
5 .9  
6 . 3  
6 . 4  
6 . 6  
6 .6  
7.2 
7 .8  
8 . 5  
9.4 
9 .7  
10.3 
10.4 
10.2 
10.6 
10.7 
11.2 
6 . 0  
1 3 . 0 8  -1.63 11.5 
T 
log Pr 
(g/cm3) 
-16 .72  
7 6  
7 6  
.75 
.75 
.75 
- 7 6  
7 6  
.77 
.79  
.79  
.80 
.82 . 85 
.88 
.95  
-17 .30  
. 0 4  
.oo 
-16 .95  
87 
-16 .89  
.89  
.89 
.89 
9 2  
9 0  
- 9 2  
9 0  
.89  
- 8 5  
- 8 8  
. 9 4  
. 9 3  
.95  
- 9 6  
. 9 4  
.94 
-16 .93  
- 9 1  
9 0  
8 6  
.85  
.84  
. 8 4  
. 7 9  
- 7 6  
.71  
- 6 6  
-16 .65  
6 2  
- 6 1  
6 2  
6 0  
6 0  
. 5 8  
.57 
able 3 (Cont 
log P, 
(91 cm3 
-16 .70  
.73 
.73 
.73 
.73 
.73  
.74  
.74 
.76 
.77 
.77 
.78 
.80 
.84  
.87 
.94 
.99 
-17 .03  
-16 .99  
- 9 4  
.86 
-16 .88  
.88 
.88 
.88 
- 9 1  
- 9 0  
.91 
.89  
.88 
.84  
.87 
.93 
.92 
.95 
- 9 6  
.94 
.93 
-16.92 
- 9 0  
.89  
.85 
.84  
.83  
. 8 3  
.78 
.74 
.70 
- 6 5  
-16.63 
.60 
.60 
- 6 1  
.59  
.58 
.56 
. 5 5  
:inued) 
Tlr 
(OK) 
1035 
1020 
1020 
1021 
1022 
1020 
1018 
1017 
1012 
1007 
1005 
1002 
995 
981 
970 
943 
9 2 4  
908 
92 1 
942 
973 
9 6 4  
964 
964 
964 
9 5 3  
9 5 9  
955 
960 
966 
979 
967 
947 
95 1 
940 
936 
9 4 4  
946 
948 
958 
96 1 
975 
979 
984 
986 
1003  
1017 
1033 
1053 
1058 
1 0 7 0  
1372 
1068 
1076 
1079 
1086 
1 0 9 1  
z a R - a g  
(l-1 1 
765.0 5 .3  
764.9  5 . 7  
7 6 4 . 8  6 . 3  
7 6 4 . 7  6 . 9  
764.6  7 . 4  
7 6 4 . 5  7 . 9  
7 6 4 . 4  8 .4  
7 6 4 . 3  8 . 8  
764.2  9 . 1  
764.0  9 . 4  
763.9  9 . 6  
763.7  9.8 
7 6 3 . 5  10.0 
7 6 3 . 4  10.0 
7 6 3 . 0  10.1 
762.9  10.3 
762.7  9 . 9  
7 6 2 . 6  9 . 8  
7 6 2 . 4  9 . 6  
7 6 2 . 3  9 .4  
762.3  9 . 4  
762 2 9 .3  
762.2  9 . 2  
7 6 2 . 2  9 . 1  
762.1  9 . 0  
762.1  8 .8  
7 6 2 . 1  8.7 
7 6 2 . 0  8.6 
7 6 2 . 0  8.5 
7 6 2 . 0  8 . 4  
7 6 2 . 0  8.2 
7 6 2 . 0  8 .1  
7 6 2 . 0  8.0 
7 6 2 . 0  7 . 8  
762 0 7 .7  
762.0  7 . 5  
762.0  7 . 4  
762.0  7 . 3  
7 6 2 . 0  7.0 
7 6 2 . 1  6 . 6  
762.2  6 . 2  
7 6 2 . 3  5.8 
7 6 2 . 5  5 .4  
7 6 2 . 6  5 . 0  
7 6 2 . 8  4 .6  
7 6 3 . 0  4.2 
7 6 3 . 3  3 .0  
7 6 3 . 5  3.4 
7 6 3 . 6  3.3 
763.7  3.2 
763.8  3.0 
7 6 3 . 9  2.9 
7 6 4 . 0  2 . 8  
7 6 4 . 1  2 .6  
7 6 4 . 2  2.5 
7 6 4 . 3  2 . 3  
7 6 3 . 2  10.1 
6 R  - 6 0  
(de& 1 
45.6  
44.9 
44.2 
43 .4  
42.6 
41.7 
40.7 
39.7 
3A.6 
37.4 
36.2 
35 .0  
3 3 . 7  
32.4 
31.0 
29.6 
28.1 
26 .7  
25.2 
23.6 
22 .1  
21 .5  
20.8 
20.2 
19.6 
18 .9  
1 8 . 3  
17.6 
1 6 . 3  
15.7 
1 5 . 0  
1 4 . 3  
13 .7  
1 2 . 3  
11.7 
11.0 
1 0 . 7  
9.0 
7 . 3  
5 .6  
3.9 
2.2 
0.5 
- 1 . 2  
- 2 . 9  
-4.6 
17 .0  
13.0 
-6 .3  
-6 .6  
- 7 . 3  
-8.0 
- 8 . 6  
- 9 . 3  
-10 .0  
-10 .6  
-11.3 
=N 
8'55 
842 
840 
840 
8 3 9  
836 
832 
830  
825 
8 1 9  
8 1 6  
812 
834 
7 9 2  
782 
7 5 9  
7 4 3  
7 2 9  
7 3 8  
7 5 4  
7 7 8  
770 
7 7 0  
770 
770 
7 6 1  
7 6 5  
7 6 1  
7 6 s  
7 7 0  
780 
7 7 0  
7 5 4  
75 7 
7 4 9  
745 
75 1 
7 5 3  
755 
762 
765 
7 7 6  
7 7 9  
7 8 3  
785 
7 9 9  
8 1 1  
824 
841 
845 
855 
857 
855 
861 
864 
870 
R74 
-56- 
MJD 
37744.2 
44.4 
44.6 
44.8 
45.0 
45.2 
45.4 
37745.5 
46.0 
46.5 
47.0 
47.5 
48.0 
48.5 
49.0 
49.5 
50.0 
50.5 
51.0 
51.5 
52.0 
52.5 
53.0 
53.5 
54.0 
54.5 
55.0 
55.5 
56.0 
56.5 
57.0 
57.5 
58.0 
58.5 
59.0 
59.5 
37759.8 
60.0 
60.2 
60.4 
60.8 
61.2 
61.4 
60.6 
61.0 
61.6 
61.8 
62.0 
62.2 
L ?  A 
62.6 
" L .  1 
62.8 
63.0 
63.2 
63.4 
63.6 
63-8 
64.0 
Table 3 (Continued) 
7 -  7 '  7 '  
-10 P 10 PR -10 PA logpn log& 
(g/crn3) (g/cm3) 
13.06 -1.70 
13 .20  -1.77 
13.13  -1.89 
13.87 -2.00 
13.14 -2.05 
13.15 -2 .08 
13.08 -2.31 
12.83 -1.82 
13.42 -1.93 
13e03 -2 .20  
13.35 -2.42 
13.70 -2.52 
14-09 -2.62 
14.40 -2.73 
13.21 -2.80 
12.95 -2.87 
12.11 -2.91 
12 e94 -2.92 
12.09 -2.91 
12 29 -2 90 
12.98 -2.87 
13.05 -2.82 
12*08 -2.76 
10.60 -2.70 
10.13 -2.61 
10.08 -2.51 
9.97 -2.27 
9.61 -2.12 
9.28 -1.98 
8.87 -1.80 
8 39 - 1  64 
7.76 -1.48 
7.81 -1.29 
7.62 -1.09 
7 26 -0 90 
9.85 -2.40 
7.16 -0.81 
7.25 -0.73 
7 e02 -0.70 
6.79 -0.63 
7.08 -0 .58 
7.38 -0.53 
7.35 -0.49 
8.00 -0 -45 
8.83 -3.41 
9.66 -0.39 
8.83 -0.37 
7 -66 -0.33 
7.34 -0 .31 
?.?? -n-zC! 
7.22 -0.30 
7 -09 -0.29 
6.96 -0.29 
6.51 -0.29 
6 06 -0 29 
5.95 -0.30 
6.35 -0.30 
6.42 -0.30 
11.4 
11.4 
11.0 
11.2 
11.5 
11.9 
11.1 
11.1 
LO. 8 
10.8 
10.9 
11.2 
11.5 
11.7 
10.4 
10.1 
9.2 
10.0 
9.2 
9.4 
LO. 1 
10.2 
9.3 
7.9 
7.5 
7.6 
7.4 
7.7 
7.5 
7.3 
7.1 
6. 7 
6.3 
6.5 
6.5 
6.4 
6.3 
6.5 
6.3 
6.5 
6.8 
6.9 
7.5 
8.4 
9.3 
8.5 
7.3 
7.0 
6 , 9  
6.9 
6.8 
6.7 
6.2 
5.8 
5.6 
6.0 
6.2 
6.1 
-16.57 -16.55 
.57 .55 
.59 .57 
.58 -56 
.5r .54 
.55 .53 
.59 -56 
-16.59 -16.56 
60 .57 
-60 .57 
.59 .57 
.58 .55 
*57 .54 
.57 .53 
62 .59 
64 .60 
68 -65 
-64 60 
-69 -65 
.68 .64 
64 .60 
64 .59 
a68 -64 
-76 -72 
.79 .74 
.79 .74 
.80 .75 
.78 .73 
.79 .75 
.81  .76 
.82 .78 
.85 .80 
.88 .84 
86 .82 
-86 .82 
.88 .83 
-16.88 -16.83 
-86 .82 
088 .84 
.89 .85 
.87 .82 
.84 .80 
.84 .80 . 79 .75 
.74 .69 
69 -64 
.73 -69 
. 8 1  . 76 
.83 .78 
-84 .80 
.83 .79 
.84 .80 
.85 .81 
.89 .85 
-92 .89 
.93 .90 
90 . 86 
.89 . 86 
Tn 
(OK) 
1090 
1391 
1084 
1088 
1092 
1399 
1086 
1085 
1082 
1081 
1084 
1089 
1094 
1397 
1076 
1070 
1053 
1369 
1053 
1057 
1072 
1074 
1057 
1025 
1016 
1017 
1014 
1021 
1016 
1011 
1005 
996 
982 
989 
989 
983 
983 
988 
98 2 
977 
987 
997 
997 
i o i 5  
1036 
1054 
1037 
1009 
1301 
997 
998 
994 
990 
977 
962 
958 
971 
973 
z 
(km) 
764.4 
764.6 
764.8 
764.7 
764 9 
765.1 
765.2 
765.3 
765.6 
765.9 
766.2 
766.6 
767.2 
766.9 
767.5 
767 9 
768.2 
768.5 
768.8 
769.1 
769.4 
769.6 
769.9 
770.1 
770.3 
770.5 
770.7 
770.8 
770.9 
771.0 
771 1 
771.1 
771.1 
771.0 
771.0 
770.8 
770.8 
770.7 
770.6 
770.5 
770.5 
770.4 
770.3 
r ru.2 
770.1 
770.0 
769.9 
769.8 
769.6 
769.5 
769.4 
--.. 
769 2 
769.1 
769.0 
768.8 
768.7 
768.5 
768.4 
an - a0 
(deg. 1 
2.2 
2.1 
2.0 
1.9 
1.7 
1.6 
1.5 
1.5 
1.2 
1.0 
0.9 
0.7 
0.6 
0.6 
0.5 
0.6 
0.7 
0.8 
1.0 
1.2 
1.5 
1.8 
2.2 
2.7 
3.2 
3.7 
4.3 
5.0 
5.6 
6.4 
7.1 
7.9 
8.7 
9.5 
10.3 
11.1 
11.6 
11.9 
12.2 
12.6 
12.9 
13.2 
13.5 
r2.8 
14.1 
14.4 
14.9 
15;5 
15.7 
..3 
14.6 
15.2 
16.0 
16.2 
16.4 
16.7 
16.9 
17.1 
17.3 
bT - 6 0  
(de& 1 
-12.0 
-12.6 
-13.3 
-13.9 
-14.6 
-15.9 
-15.2 
-16.2 
-17.8 
-20.9 
-22.5 
-25.5 
-19.4 
-24. D 
-26.9 
-28.3 
-29.7 
-31 0 
-32.3 
-33.5 
-34.7 
-35.9 
-37.0 
-38.0 
-39.0 
-39.8 
-40.7 
-41.4 
-42.1 
-42.7 
-43.3 
-43.7 
-44.1 
-44.4 
-44.6 
-44.8 
-44.8 
-44.8 
-44.8 
-44.8 
-44.8 
-44.7 
-44.7 
-71.6 
-44.5 
-44.5 
-44.4 
-44.2 
-44.1 
-44.0 
-43.8 
-43.7 
-43.5 
-43.3 
-43.1 
-42.9 
-42.5 
~ ,. L 
-42.7 
TN 
874 
875 
870 
874 
878 
883 
873 
873 
871 
872 
876 
881 
886 
890 
874 
870 
857 
872 
859 
864 
877 
879 
866 
841 
834 
835 
833 
839 
835 
831 
826 
818 
806 
812 
812  
807 
806 
810 
805 
801 
809 
817 
817 
82: 
848 
863 
848 
825 
818 
814 
8iS 
811 
808 
796 
784 
780 
791 
792 
-57-  
Table 3 (Continued) 
MJD 
37764.2 
64 .4  
64.6 
64.8 
65.0 
65 .2  
65.6 
65.8 
65 .4  
66.0 
37766.5 
67 .0  
67 .5  
68.0 
68 .5  
69 .0  
37769.6 
69 .8  
70.0 
70.2 
7 0 . 4  
70 .6  
70.8 
71 .0  
71.2 
71 .4  
71.6 
7 1 . 8  
72.0 
72 .2  
72 .4  
72 .8  
37773.0 
73.5 
74 .0  
7 4 . 5  
75 .0  
75.5 
37775.6 
75 .8  
76.0 
76.2 
76 .4  
76 .6  
7 6 . 8  
77 .0  
77 .2  
7 7 . 4  
77 .6  
77.8 
37778.0 
78.5 
79 .0  
79.5 
7 2 . 6  
6.32 
6.40 
6.82 
8 .09  
9.19 
8.45 
7 . 5 4  
7.99 
7.26 
7.37 
7.54 
7.41 
7.90 
8.29 
8.78 
9.42 
10.16 
11.00 
11.50 
13.01 
13.68 
13.68 
13.85 
13.68 
13.67 
13.83 
13.99 
13.67 
13.98 
13.62 
13.61 
13.75 
13.39 
13.44 
13.09 
12.79 
12.45 
12.96 
13.87 
14.11 
14.49 
14.53 
16.24 
20.29 
19.45 
16.76 
1 5 - 7 4  
15.73 
14.99 
11.87 
14.27 
11.56 
10.96 
10.93 
10.71  
-0.31 
-0.32 
-0.31 
-0 30 
-0.29 
-0.28 
-0.27 
-0.26 
-0.24 
-0.22 
-0.19 
-0.15 
-0.11 
-0.08 
-0.02 
0.02 
0.08 
0.09 
0.10 
0.10 
0 .  LO 
0.11  
0.12 
0 . 1 2  
0.12 
0 . 1 2  
0 .13  
0 . 1 3  
0 .13  
0 . 1 2  
0.12 
0 .12  
0 .11  
0.10 
0.08 
0.02 
-0.02 
-0.10 
-0.19 
-0 .20 
-0.23 
-0.27 
-0.34 
-0.39 
-0.41 
-0.46 
-0.50 
-0.53 
-0 58  
-0 .61  
-0.31 
-0 .65 
-0.75 
-0.85 
-0.94 
6 . 0  
6 . 1  
6 .5  
7.8 
8 .9  
8.2 
7 . 3  
7 .7  
7.0 
7.1 
7 . 3  
7.3 
7 .8  
8.2 
8.8 
9 .4  
10.2 
11 .1  
11.6 
13 .1  
1 3 . 8  
13 .8  
14.0 
13.8 
13.8 
13 .8  
14.0 
14.1 
14.1 
13 .7  
13.7 
13.9 
13.5 
13.5 
13.2 
12.8 
12.4 
12 .9  
13.7 
13.9 
14.3 
14.3 
15.9 
19.9 
16.3 
19.1 
15.3 
15.2 
14.5 
13.7 
11.3 
10.9 
10.2 
LO. 1 
9 .8  
-16.90 
90  
.86 
.77 
7 1  
.75 
.81 
.78 
.82 
.81 
-16.80 
.80 
.77 
.74  
.71 
- 6 7  
-16.63 
.59  
.57 
e51 
.48  
.48  
.48 
.48 
.48 
.48 
.48 
.47 
.47 
.48 
.48 . 48 
.49  
-16.49 
.50 
- 5 1  
.53 
e51 
.48 
-16.47 
- 4 6  
- 4 6  
e41 
30 
32 
.39 
.42 
.43 
.45 
.48 
.57 
-16 .59  
- 6 3  
- 6 4  
6 2  
-16.87 
.86 
.83 
.74 
.67 
.72 
.77 
.74 
- 7 9  
.78 
-16.77 
.78 
.75 
72 
.69 
65 
-16.61 
.58 
.55 
- 5 0  
.47 
.47 
.47 
.47 
.47 
* 47 
.47 
.46 
.46 
.48 
.48 
.47 
- 4 9  
-16.49 
- 5 0  
.51 
.53 
- 5 1  
.49 
-16.48 
.47 
.47 
- 4 1  
.31 
. 3 3  
40 
.44  
.44 
.46 
. 4 9  
- 5 8  
-16.55 
. 5 9  
.59  
- 6 1  
=lr 
( O K )  
9 69 
971 
984  
1018 
1043 
1327 
1005 
1016 
998  
1001 
1006 
1003  
1016 
1025 
1037 
1051 
1066 
1080 
1089  
1112 
1121 
1121 
1123 
1121 
1123 
1120 
1122 
1124 
1124  
1119  
1119 
1120 
1115 
1115 
1110 
1104  
1098  
1104  
1116 
1119  
1123  
1123  
1144  
1188 
1179  
1149  
1136 
1135 
1125 
1114 
1077 
1371 
1058  
1056 
1050 
(l-1 
768.2 
768.1 
767.9 
767.7 
767.6 
767.4 
767.2 
767.0 
766.9 
766 .7  
766.2 
765.8 
765 .3  
764 .9  
764.4 
763 .9  
763.4 
763 .2  
763 .0  
762.8 
762 .6  
762 .5  
762.3 
761 .9  
762 .1  
761.8 
761 .6  
761 .4  
761.3 
761 .1  
7 6 0 . 9  
760.8 
760 .6  
760 .5  
760 .1  
759.7 
7 5 9 . 4  
759.0 
758.7 
758.6 
758 .5  
758 .4  
7 5 8 . 3  
758 .1  
758 .0  
7 5 7 . 9  
757 .8  
757 .7  
7 5 7 . 6  
757 .5  
757 .4  
757 .3  
757 .1  
757 .0  
756 .8  
1 
17.5 
17.7 
17.9 
18.1 
18.2 
18.4 
18.5 
18.7 
18.8 
18.9 
19.2 
19.4 
19.6 
19.7 
19.5 
19.7 
19.6 
19.6 
19. 6 
19.5 
19.4 
19 .4  
19.3 
19.5 
19.2 
19.1 
19.0 
19.0 
18.9 
18.8 
18.7 
18.5 
18.4 
18.3 
18.0 
17.7 
17.3 
16.9 
16.6 
16.5 
16 .3  
16.2 
16.0 
15 ,  8 
15.7 
15.5 
15.3 
15.2 
15.0 
14.8 
14.7 
14.5 
14.1 
1 3 . 3  
13.7 
b o  - 6 0  
(de& 1 
-42.2 
-42.0 
-41 7 
-41.5 
-41.2 
-40.6 
-40.3 
-40.0 
-39.7 
-38.9 
-38 .0  
-37.0 
-36.1 
-35.1 
-34.0 
-40.9 
-32.7 
-32 .3  
-31 .8  
-31.4 
-30.9 
-30 .5  
-30.0 
-29.5 
-29.0 
-28.6 
-28 .1  
-27.6 
-27. 1 
-26.6 
-26 .1  
-25.6 
-25.1 
-24.6 
-23 .3  
-22.1 
-20.8 
-19.5 
-18.1 
-17 .9  
-17.3 
-16 .3  
-16.8 
-15.8 
-15 .2  
-14.7 
-14 .  1 
-13 .6  
-13.1 
-12 .5  
-12 .0  
- 1 1 . 5  
-10 .1  
- 8 . 8  
-7 .5 
TN 
7 88 
7 9 0  
800 
827 
847 
833  
815 
824  
8 0 8  
811 
813 
8 1 0  
819 
826 
834 
844 
854 
865 
872 
890 
897 
896 
898  
895 
894 
894 
895 
896 
896 
891  
890 
891 
887 
887 
8 8 1  
876 
871 
8 75 
8 8 3  
886 
889 
889 
905 
940 
932 
908 
898 
897 
889 
880  
851 
846 
836 
834 
829 
- 5 % -  
MJD 
37780.0 
80.5 
81.0 
81.5 
82.0 
82.5 
83.0 
83.5 
84.0 
84.5 
85.0 
85.5 
86.0 
86.5 
87.0 
87.5 
88 .0  
88.5 
89 .0  
89.5 
90 .0  
90.5 
91 .0  
91.5 
9 2 . 0  
92 .5  
93.0 
93.5 
9 4 . 0  
94.5 
9 5 . 0  
95 .5  
96 .0  
96.5 
9 7 . 0  
97 .5  
9 8 . 0  
98 .5  
99.0 
99 .5  
37800.0  
00.5 
01.0 
01 .5  
02 .2  
02 .5  
03.0 
03.5 
0 4 . 0  
04 .5  
05.5 
05.0  
0 6 . 0  
0 6 . 5  
07.0 
0 7 . 5  
08 .0  
0 8 . 5  
09 .0  
0 9 . 5  
7 '  7 '  
-10 P 10 PR 
10.58  -1.04 
10 .69  -1 .15  
10.43 -1.25 
10.18 -1.38 
9.64 -1.47 
9.15 -1 .60  
8.76 -1.70 
8.51 -1.80 
8.30 -1.92 
8.02 -2 .02  
7 .94  -2 .13  
8.08 -2.23 
8 - 1 6  -2 .33  
8 35 -2 - 4 3  
8.78 -2.53 
8.24 -2.63 
7 .94  -2 .72  
7 .61  -2 .81  
7 .37  -2 .88  
7 . 1 9  -2.91 
7 . 6 3  -2 .98  
8 38 -3.02 
9 . 7 1  -3 .08  
9 . 1 9  -3.10 
8.72 -3.15 
8.42 -3 .19  
8 .19  -3 .20  
7 . 8 0  -3 .23  
7 . 5 9  -3.28 
8.07 -3.30 
8.56 -3.30 
8 .35  -3.30 
9 .06  -3 .30  
9.10 -3.30 
9 .12  -3.30 
9 . 7 8  -3.30 
1 0 . 2 6  -3.30 
1 1 . 0 6  -3.30 
10 .72  -3.30 
10 .28  -3.30 
10.18 -3 .38  
LO. 17 - 3 . 3 9  
10 .21  - 3 . 4 0  
?=.?e - 3 - 4 0  
10.49  -3.40 
10 .76  -3.41 
10.92 -3.42 
11 .21  -3.46 
1 1 . 6 9  -3 .51  
11 .48  -3.57 
11.24 -3 .62 
11.11 -3.69 
11 .09  -3 .74  
11 .02  -3 .80  
10.81 -3.88 
10.77 -3 .94  
10 .68  -4 .02  
10.42 -4.10 
1 0 . 0 9  -4 .20  
10 .90  -3 .30  
Table 3 (Continued) 
9.5  
9.5 
9.2 
8.8 
8 . 2  
7 .5  
7 .1  
6.7 
6 . 4  
6 . 0  
5 . 8  
5.8 
5 . 8  
5.9 
6 . 2  
5 .6  
5.2 
4 . 8  
4.5 
4.3 
4.6 
5 . 4  
6 .6  
6 . 1  
5 .6  
5.0 
4.6 
4 .3  
4.8 
5.0 
5.3 
5.8 
5.8 
5 . 8  
6 .5  
7 .0  
7 .6  
7 . 8  
7 . 4  
7 . 0  
6 . 8  
6 . 8  
6 . 8  
?;e 
7 . 1  
7 . 3  
7.5 
7 . 7  
8 . 2  
7 . 9  
i .  b 
7 . 4  
7 . 3  
7.2 
6 . 9  
6 . 7  
6 . 3  
5 . 9  
5 . 2  
6 . 8  
-16 .65  
a65 
.67 
6 9  
.73  
.77 
80 . 8 3  
.85 
.88 
- 9 0  
9 0  
9 0  
8 9  
.87 
92  
9 6  
-17 .00  
0 3  
0 6  
.02 
- 1 6 . 9 4  
.84 
. 8 8  
.93 
- 9 6  
- 9 8  
-17 .03  
06  . 00 
-16.97 
.95 
9 1  
90  
- 9 0  
.85 
.81 
.77 
- 7 6  . 7 8  
.8L 
.82 
.82 
.82 
. a 1  
.80  
.78 . 77 
.75 
.73 
.74 
.77 
.78 . 7 8  
.80  
.81  
.82 
.8b 
. 8 8  
-P* . I" 
log P, 
(dcm3) 
-16.62 
6 2  
- 6 4  
- 6 6  
- 7 0  . 7 4  . 77 
.80 . 82 
.86  
.87 
.87 . 87 
.86 
.83 
.89 
.93 
.97 
-17.00 
- 0 3  
-16.98 
-91 
.80 
.85 
.89 
- 9 2  
.95 
.99 
-17.02 
-16.97 
.94 
.92 
.88 
.87 
.87 
.82 
-78  
.74 
.73 
.75 
.78 
.80 
.80 
.80 
.79 
.78 
.7b 
.75 
.74 
.71 
- 1 3  
. l b  
.77 
.78  
.80 
.81 
.82  
.85 
.89  
7 5  
. I <  
(OK) 
1045 
1045 
1038 
1030 
1016 
1001 
989 
9 7 9  
970 
958 
952 
9 5 4  
953 
956 
966 
946 
932 
916 
903 
893 
910 
937 
9 7 8  
962 
945 
933 
924 
YO6 
895 
915 
926 
9 3 4  
95 1 
952 
953 
9 7 3  
986 
1002 
1006 
997 
985 
980 
979 
980 
984 
987 
993 
996 
1002 
1012 
1005 
098 
992 
990 
987 
9 7 9  
976 
97 1 
960 
947 
0-1 
7 5 6 . 7  
7 5 6 . 6  
756.6 
756.5  
756.5  
756.6 
756.6 
756.7  
756.8  
756.5 
756.7  
7 5 6 . 9  
757 0 
7 5 7 . 1  
7 5 7 . 2  
757.3  
7 5 7 . 4  
757.5 
757.6  
757.7  
757.8  
757.9  
758.0  
758.0  
758 1 
7 5 8 . 1  
758.1  
758.1  
758.0  
758.0  
757.9 
7 5 7 . 8  
757.7 
757.6  
757.4  
7 5 7 , 2  
757.1  
7 5 6 . 9  
756.6  
7 5 6 . 4  
756.2 
7 5 5 . 9  
755.6 
7 5 5 . 3  
755.0  
754.6  
754.3  
7 5 3 . 9  
753.6  
753.2  
752.8  
7 5 7 . 5  
752.1  
751.7 
7 5 1 . 4  
751.0  
750.7 
750.3  
750.0  
749.7  
(deg. 1 
12.9 
12.5 
12.1 
11 .8  
11.4 
11.1 
10.8 
10.6 
10.3 
10.1 
10.0 
9 .8  
9 . 8  
9 . 7  
9.7 
9.7 
9 .8  
10.0 
10.2 
10.4 
10.7 
11.1 
11.5 
11.9 
12.4 
13.0 
13.5 
14.8 
15 .5  
16.2 
17.3 
17.7 
18.5 
19.2 
20.0 
20.7 
21 .4  
22.1 
22.7 
23.3 
23.9 
14.2 
24.4 
24.9 
25.7 
26.0 
26.5 
26.7 
2 6 ;  8 
25.3 
26 .3  
26. 6 
26. 8 
26.8 
26.7 
26.5 
26.4 
25 .9  
25.7 
26.2 
b p  - 6 0  
(de& ) 
-6 .1  
-4.8 
-3.5 
-2.2 
-0 .9  
0 . 4  
1.6 
2.9 
4.1 
5 . 3  
6 . 4  
7 . 6  
8 . 7  
9 .8  
10.8 
11.9  
1 2 . 8  
1 3 . 8  
14.7 
15 .5  
16 .3  
17.0 
17 .7  
18 .3  
18 .9  
19 .4  
19.8 
20.2 
20.5 
20 .7  
20.8 
2 0 . 9  
20 .8  
20.7 
20.6 
20 .3  
20.0 
19.6 
19.1 
18 .5  
17 .9  
1 6 . 4  
15 .6  
14 .7  
13.7 
11 .7  
10.5 
9.4 
8.2 
7 . 0  
5.7 
4.4 
3.0 
1 . 6  
0.2 
-1.2 
-2.6 
-4.1 
17.2 
12.7 
TN 
825 
825 
820 
813 
8 0 3  
7 9 1  
782 
7 7 4  
767 
7 5 8  
7 5 4  
7 5 5  
7 5 5  
7S8 
7 6 6  
7 5 0  
7 3 9  
7 2  7 
7 1 6  
7 0 9  
722 
7 4 4  
776 
7 6 4  
7 5 0  
741 
7 3 3  
7 1 9  
710 
725 
7 3 4  
740 
7 5 3  
7 5 4  
7 5 4  
7 6 9  
7 7 9  
791 
7 9 4  
786 
776 
772 
771 
770 
713 
f 13 
7 7 9  
781 
785 
792 
787 
7 8 1  
777 
775 
772 
765 
7 6 3  
7 5 9  
751 
741 
_ _ _  
- 59- 
MJD 
37810.0  
10.5 
11.0 
37811 e2 
11.4 
11.6 
11 .8  
12.0 
12.2 
12.4 
12 .6  
12 .8  
37813.0  
13 .5  
14 .5  
14.0 
15.0  
37815.2  
15 .4  
15.8 
16.0 
16.2 
1 6 . 4  
16.6 
16.8 
37817.0 
17.5 
18.0 
18.5 
19 .0  
19 .5  
20.0 
2 0 . 5  
21.0 
21.5 
22.0 
22.5 
23 .0  
23.5 
15 .6  
24.0 
24 .5  
25.0 
25 .5  
26.0 
26 .5  
27 .0  
27 .5  
28.0 
28 .5  
29.0 
29 .5  
30.0 
30.5 
31.0 
31.5 
7 ’  7 ’  
-10 P 10 PR 
9.79 -4.19 
10.27 -40 38 
10.94 -4.48 
11.51 -4.52 
12.55 -4.56 
12.57 -4.60 
12.77 -4.65 
12.80 -4.70 
12.83 -4.73 
13.03 -4.79 
12.73 -4.82 
12.43 -4 88 
12 20 -4.92 
12 17 -5.04 
11.71 -5.16 
11.65 -5.28 
12.04 -5 .38  
1 3  - 0 5  -5.42 
13.27 -5 .48  
13.32 -5.52 
14.20 -5158 
14.06 -5.60 
13.91 -5 .65  
13.25 -5.70 
12.92 -5 .74  
12.58 -5.80 
12.67 -5.82 
12.52 -5.95 
12 29 -6.05 
12.42 -6 .15  
12.51 -6.23 
12.80 -6.31 
1 2 - 9 8  -6 .48  
13.03 -6.52 
12.96 -6.  4 0  
13.05 -6 .58  
12.85 -6 -61  
12 e64 -6 6 3  
12.15 -6.63 
12.13 -6.60 
12.57 -6.57 
13.35 -6.53 
13.74 -6.47 
1 3  -79 -6 3 5  
13.29 -6.20 
12.69 -6.00 
12 31 -5 7 2  
12.02 -5 .40  
11 -66  -5.07 
11 -22 -4.67 
10.14 -4.20 
10  39 -2.70 
9.17 -1  - 30 
9.23 -0.15 
8.00 -0.15 
6.94 -0.15 
Table 3 (Continued) 
5 .  6 
5.9 
6 . 5  
7.0 
8 .0  
8.0 
8 .1  
8 .1  
8 . 1  
8.2 
7 . 9  
7.5 
7 . 3  
7 . 1  
6 .5  
6 . 4  
6 . 7  
7.6 
7 . 8  
7 .8  
8 .6  
8.5 
8 . 3  
7 . 5  
7.2 
6 . 8  
6.8 
6 . 6  
6 .2  
6 . 3  
6 . 3  
6.5 
6.6 
6.5 
6 . 5  
6 . 2  
6 . 0  
5.5 
5.5 
6.0 
6 . 8  
7 .3  
7 . 4  
7.1 
6.7 
6 .6  
6.6 
6 .6  
6 . 5  
6 . 5  
8.5 
9 . 1  
7 .8  
6.8 
6 . 5  
7 .  r 
-16.91 
. 8 8  
.84  
-16.80 
.73 
.73  
72 
7 2  
.72 
72 
.74 
7 6  
- 16.78 . 7 9  
. 8 3  
. 8 5  . 82 
-16 .76  
.75 
.74 
7 0  
. 7 1  
7 2  
7 6  
.79  
.82 
-16.81 
.83  
- 8 6  
- 8 6  
- 8 6  
. 8 4  
. 8 4  
. 8 4  
.85  
.85 
.87 
. 8 9  
.93  
.93 
.89 
. 8 3  
.80 
.79  
. 8 1  
. 8 4  
.85 
.85  
.85  
- 8 6  
8 6  
. 7 8  
.73  
- 7 0  
.77 
. 8 4  
log P, 
( g / c m 3 )  
-16.91 
- 8 9  
.84 
-16.80 
.74 
.74 
.73 
.73 
.73 
- 7 2  
.74  
.77 
-16.79 
.80 
.84 
.85  
.83  
-16.77 
.76  
.75 
- 7 1  
- 7 1  
.73 
.77 
.80 
. 8 3  
-16.78 
.80 
. 8 3  
.82 
.82 
.81 
.80 
.81 
.81 
.81  
.83 
. 8 5  
.89  
- 8 9  
.85 
.78 
.75 
.74 
.77 
.80 
.80 
.80 
. 8 0  
. 8 1  
. 8 1  
.73 
.68 
.64 
7 2  
.79 
-60 -  
=lr 
(‘K) 
937 
946 
963 
978 
1002 
1002 
1 0 0 5  
1004 
1004 
1007 
1000 
9 9  1 
9 8 4  
980 
9 6 4  
959 
967 
992 
995 
996 
1014 
1 0 1 3  
1006 
989 
980 
9 6 9  
971 
96 3 
953 
9 5 4  
954 
960 
96 2 
960 
96 0 
959 
952 
945 
929 
929 
9 4 4  
9 6 8  
980 
9 8 4  
9 7 5  
96  4 
9 6  1 
962 
96  1 
96 0 
959 
9 8 9  
1307 
1020 
9 9  3 
96  5 
7 4 9 . 4  
749.2  
7 4 8 . 9  
748.9  
748.8  
748.7 
748.6  
7 4 8 . 5  
748.  5 
7 4 8 . 4  
748.3  
7 4 8 . 3  
748.2  
748.1  
748.0  
7 4 7 . 9  
747.9  
7 4 7 . 8  
747.8  
747.8  
747.8  
747.8  
747.8  
747.8  
7 4 7 . 8  
7 4 7 . 9  
747.9  
747.9  
748.0  
7 4 8 . 1  
748.2  
748.3  
7 4 8 . 4  
7 4 8 . 6  
748.7  
748.9  
749.1  
7 4 9 . 3  
7 4 9 . 4  
749.6  
749.8  
7 5 0 . 0  
750 2 
750.4  
7 5 0 . 6  
750.9  
751.0  
7 5 0 . 7  
7 5 1 . 1  
7 5 1 . 2  
7 5 1 . 3  
751.3  
751.4  
7 5 1 . 4  
7 5 1 . 4  
7 5 1 . 3  
25 .4  
25.3 
24.7 
24.5 
24 .4  
24.2 
24.0 
23 .9  
23.7 
23.6 
2 3 . 4  
23.2 
23.0 
22.6 
22.2 
21.7 
21.2 
21 .1  
20 .9  
20.7 
20.5 
2 0 . 3  
20.1 
20.0 
19.8 
19 .6  
19 .4  
19.0 
18 .5  
18 .1  
17.7 
17.3 
17 .0  
16.7 
16.3 
16.1 
15 .8  
15.6 
15 .5  
15.3 
15.2 
15.2 
15 .3  
15.4 
15.5 
16.0 
1 6 . 3  
16.7 
17.1 
17 .6  
18.1 
18.7 
19.3 
19.9 
15.2 
15.7 
61r - 6 0  
(deg- 1 
-5.6 
-7 .1  
-8 .6  
-9.2 
-9 .9  
-10 .5  
-11.1 
-11.7 
-12.3 
-13.3 
-13.6 
-14 .2  
-14.8 
- 1 6 . 4  
-18.0 
-19.6 
-21.1 
-21 .8  
-22 4 
-23.0 
-23.7 
-24 .3  
-24 .9  
-26.2 
-25.6 
-26 .8  
-27 .4  
-29.0 
-30.5 
-32.1 
-33.6 
-35.1 
-36.6 
-38 .1  
-39 .6  
-41 .0  
-42 .4  
-43 .8  
-45 .2  
-46.5 
-47.8 
-49.0 
-50.2 
-51.4 
-52.6 
-53 .6  
-54 .7  
-55 .7  
-56 .6  
-57 .4  
-58 .2  
-59 .0  
-59.6 
- 6 0 . 8  
-60.2 
-61 2 
=N 
7 3 4  
741 
755 
767 
786 
786 
7 8 9  
788 
7 8 9  
791 
786 
7 7 9  
7 7 4  
772 
760 
757 
7 6 5  
785 
788 
7 8 9  
834 
802 
7 9 9  
7 8 6  
7 8 0  
772 
773 
7 6 9  
7 6 3  
765 
767 
7 7 3  
776 
777 
7 7 9  
7 7 9  
7 7 6  
772 
760 
762 
777 
798 
8 0 9  
8 1 4  
809 
8 0 1  
8 0 0  
802 
803 
8 0 3  
8 0 3  
8 3 0  
8 4 5  
8 5 7  
835 
812 
MJD 
37832.0 
32.5 
33 .0  
33.5 
34.0 
34.5 
35.0 
35.5 
36.0 
36.5 
37 836 6 
36.8 
37.0 
37.2 
37.4 
37.6 
37.8 
37838.0 
38.5 
39.0 
39.5 
40.0 
400 5 
41.0 
41.5 
42 .0  
42.5 
43.0 
43.5 
4 4 . 0  
44.5 
45.0 
45.5 
46.0 
46 .5  
47.0 
47.5 
48.0 
48.5 
49.0 
49.5 
37849.8 
50 .0  
50.2 
50.4 
50.6 
3 V .  8 
37851.0 
51.5 
52.0 
c,l 
52.5 
53.0 
53.5 
540 0 
54.5 
55 .0  
7 .  7 '  
-10 P 10 PR 
6 .79  -0.16 
6 .80  -0.16 
6 .84  -0.16 
6 .78  -0.15 
6 . 8 0  -0.10 
6 . 5 9  -0.06 
6.72 -0.02 
6 .69  0.00 
6 .72  0 .04  
6 .61  0.01 
6.72 0.05 
6 .66  0.07 
6 . 7 0  0.09 
6 .65  0.10 
7.44 0.10 
7 .05  0.11 
6.76 0 .08  
7 . 0 3  0.12 
6.66 0.15 
6 .42  0 .19  
6 .12  0.20 
5 .88  0 . 2 3  
5 .49  0.28 
5 - 4 0  0.30 
5 .49  0 .33  
5 .54  0.37 
6 .56  0.40 
6 .70  0.42 
5 .73  0 .48  
5 .31  0 .49  
5 .04  0.50 
4 . 8 9  0.50 
4 .46  0 .42  
4 .94  0.17 
6 . 3 6  0.45 
5.65 0.49 
4 .56  0.50 
4 .69  0.30 
5.05 0.00 
5 . 4 1  -0.25 
5 .73  -0 .26  
5 .  93 -0.27 
6 .13  -0.28 
6 84 -0 .29  
6.55 -0.30 
6 42 -0 30 
" . U J  -3.3[! 
6 51 -0.30 
L L 3  
6 - 0 1  -0.38 
6 .13  -0.46 
6 .23  -0.56 
6 .38  -0.68 
6 . 6 7  -0.80 
6.61 -0 .93  
6 - 7 3  -1  - 0 6  
6 . 5 6  -1 .21  
Table 3 (Continued) 
6 . 6  
6.6 
6.7 
6 . 6  
6 . 5  
6 .7  
6.7 
6.7 
6 . 6  
6 . 8  
6 .8  
6.7 
6 . 8  
6 .8  
6 . 7  
7 .5  
7.2 
7 . 1  
6 .8  
6 . 3  
6 . 1  
5.8 
5.7 
5.8 
5.9 
7 .0  
7 . 1  
6 . 6  
6 . 8  
6 .2  
6 . 1  
5 .8  
5.5 
5 .4  
5 . 1  
4 . 9  
5 .0  
5 .1  
5.0 
5.2 
5 .5  
5.7 
5 .8  
6 .5  
6.2 
6 .1  
6; 3 
6 a2 
5 .6  
5.7 
5.7 
5.7 
5.9 
5.7 
5.7 
5 . 3  
-16.85 -16 .80  
.85 .80 
.85 .80 
.85 .81  
.85 .80 
86 .82 
- 8 5  .80 
.85 .81  
86  .81  
.84 .80 
-16 .84  -16.85 
.85  .85 
.84 . 8 4  
.84  .85 
. 8 4  - 8 5  
.79  .79  
.81 .82 
-16.82 -16.78 
.84  . 80 
.85  082 
. 8 8  .84  
.89  .86 
.92 .89 
- 9 2  9 0  
- 9 1  . 8 9  
9 0  . 8 8  
.82 .BO 
.81 - 7 9  
.83  82 
.88 .86 
.88 - 8 7  
- 9 1  .90 
.93 - 9 2  
.94  .94 
.97 -97  
.99 .99 . 98  .98 
.96 97 
.97 .97 
- 9 6  .96 
.93 .93 
-16.91 -16.96 
.89  .94 
. 8 3  .89 
- 8 6  .91 
.87 .92 
A 5  .90 
-16.86 -16.91 
e91 .96 
0 90  .96 
.90 .96 
90  .96 
.88 .94 
90  -96 
.90 -96  
.93 .99 
-6 1- 
=lT 
(OK) 
96 1 
96 1 
962 
960 
962 
956 
961 
960 
958 
96 1 
962 
96 1 
964  
962 
96 1 
981  
97 1 
973 
96 1 
955 
946 
939 
9 2 8  
925 
929 
93 1 
96 1 
965 
95 7 
939 
937 
926 
917 
912 
900 
892 
896 
90 1 
898 
902 
913 
920 
926 
947 
939 
935 
941 
937 
919 
920 
920 
92 1 
926 
920 
92 0 
909 
751 .3  
751 .2  
751.0 
750.9 
750 .7  
750.2 
750.0 
749.7 
749.4 
749 .3  
749.2 
749.0 
748.9 
748.7 
748 .6  
748.4 
748 .3  
747.9 
747 .4  
747.0 
746.5 
746 .1  
745 .6  
745.1 
744 .6  
744 .1  
743 .7  
743.2 
742.7 
741.8 
740.9 
740 .4  
750 .5  
742.2 
741  3 
740 .0  
739 .6  
739 .2  
738.8 
7 3 8 . 4  
738.0 
737.0 
737.7 
737.5 
7 3 7 . 4  
737.3 
737 .2  
737.0 
736.5 
736.2 
736.0 
735.8 
735 .6  
735 .5  
735 .4  
736.7 
20.6 
21.3 
22.0 
22.8 
23.5 
24.3 
25.0 
25.7 
27.1 
27.2 
27.5 
27.7 
27.9 
28.2 
28.4 
28.6 
26.4 
28.9 
29.4 
29.8 
30.2 
30.6 
30.9 
31.2 
31.4 
31.5 
31.6 
31.7 
31.6 
31.6 
31.5 
31.4 
31.2 
31.0 
300 7 
30.4 
30.1 
29.8 
29.4 
29.0 
28.6 
28.4 
28.2 
28.0 
27 .9  
27.7 
27.5 
27.5 
26 .4  
26.9 
26.0 
25.5 
25.0 
24.1 
23.7 
24.6 
6T - 60 
(deg- 1 
-61.6 
-61 9 
-62.1 
-62.2 
-62 0 2 
-62.2 
-62.1 
-61.9 
-61 - 6  
-61.2 
-61.1 
-60 .8  
-60 .4  
-60.2 
-59 .9  
-59.7 
-59.3 
-58 .3  
-57.5 
-56.6 
-55.7 
-54.7 
-53.7 
-52.6 
-51 .5  
-50.3 
-49 .1  
-47.9 
-46.6 
-45.3 
-43 .9  
-42.6 
-41.2 
-39.7 
- 3 8 . 3  
-36.8 
-35 .3  
-33 .8  
-32.3 
-61 0 
-60.6 
-31.4 
-30.8 
-30.2 
-29 .6  
-29.0 
- 2 8 . 3  
-27.7 
-26.2 
-24 .6  
-23 .1  
-21 .5  
-19 .9  
-16 .8  
-15 .3  
- 1 8 . 4  
TN 
809 
809  
8 1 0  
808  
809 
805 
8 0 8  
807 
805 
807 
807 
806 
8 0 8  
806 
805 
8 2 1  
813  
811  
8 0 2  
796  
788 
781 
770 
766 
767 
768 
79 1 
792 
784 
768 
764 
753 
745  
738 
72 7 
720 
72 1 
723 
720 
722 
729  
734  
738 
754 
747 
743 
748 
744  
729 
729  
727 
727 
731 
725 
724 
715 
MJD 
37855.5 
56.0 
56.5 
57.0 
57.5 
58.0 
58.5 
59.0 
59.5 
60.0 
60.5 
61.0 
61.5 
62.0 
62.5 
63.0 
64.0 
63.5 
64.5 
65.0 
65.5 
66.0 
66.5 
67.0 
67.5 
68.3 
68.5 
69.0 
37 069.4 
69.6 
69.8 
70.0 
70.2 
70.4 
70.6 
70.8 
71.0 
71.2 
71.6 
71.6 
71.4 
72.0 
72.2 
72.4 
72.6 
72.8 
73.0 
37673.5 
74.0 
74.5 
75.0 
75.5 
76.3 
76.5 
77.0 
77.5 
78.0 
78.5 
7 '  7 '  -10 P 10 PR 
6.59 -1.27 
6.67 -1.52 
6.88 -1 6 9  
7.04 -1.83 
7.19 -1.98 
7.37 -2.10 
7.53 -2.27 
7.74 -2.42 
8.23 -2.58 
7.83 -2.63 
7.94 -2.90 
8.06 -3.06 
8.03 -3.40 
7.89 -3.56 
8.09 -3.70 
8.37 -3.86 
8.61 -4.00 
9.28 -4.23 
9.56 -4.33 
9.79 -4.42 
9.50 -4.51 
9.28 -4.68 
9.27 -4.72 
9.31 -4.88 
8.00 -3.21 
8.94 -4.12 
9 e44 -4 6 0  
8.96 -4.80 
9.18 -4.90 
9.70 -4.92 
9.56 -4.95 
9.57 -4.90 
10.26 -5.00 
9.94 -5.01 
10.29 -5.02 
10.48 -5.03 
10 -66  -5.08 
11.17 -5.09 
10.85 -5.10 
10.85 -5 0 11 
10.53 -5 .11 
10.36 -5.12 
10.20 -5 1 3  
10.53 -5.14 
10.03 -5.15 
9.86 -5.16 
9.68 -5.17 
9.18 -5.19 
9.04 -5.20 
8.95 -5.20 
8.87 -5.20 
8.37 -5.22 
8.68 -5.22 
9.27 -5 22 
9.40 -5.22 
9.96 -5- 2 1 
10 e60 -5.29 
10.71 -5.19 
7 .  
-10 PA log prr 
Table 3 (Continued) 
5.3 
5.1 
5.2 
5.2 
5.2 
5.3 
5.3 
5.3 
5.6 
5.2 
5.0 
5.0 
4.8 
4.6 
4.3 
4.4 
4.5 
4.6 
4.8 
5.0 
5.2 
5.4 
5 -0 
4.8 
4.6 
4.5 
4.2 
4.4 
4.3 
4.8 
4.6 
4.6 
5.3 
4.9 
5.3 
5.4 
5.6 
6.1 
5.7 
5.7 
5.4 
5.2 
5.1  
5.4 
4.9 
4.7 
4.5 
4.0 
3.8 
3.7 
3.7 
3.1 
3.5 
4.0 
4.2 
4.7 
5.4 
5.5 
3 
- 16.93 
.95 
.94 
.94 
.94 
.94 
.94 
.93 
9 0  
.94 
- 9 6  
- 9 6  
.99 
-17.03 
0 4  
- 0 3  
.02 
.01  
-16.98 . 96 
.94 
.93 
.97 
.98 
-17.01 
.02 
0 6  
-03 
(dcm 
-17.05 
-16.99 
-17.01 
.01 
-16.94 
* 9 7  
.94 
- 9 2  
.91 
.87 
9 0  
- 9 0  
.93 
.94 
- 9 6  
.93 
.98 
-17.00 
.02 
-17.08 
.10 
.12 
.13 
.21 
1 6  
- 0 7  
- 0 6  
-16.99 
.93 
-91 
1% P, 
( d c m 3 )  
-16.99 
-17.01 
-16.96 
- 9 6  
- 9 6  
9 6  
.95 
92 
.96 
.98 
.98 
-17.00 
.02 
-05 
05 
.03 
.02 
.oo 
-16.98 
96  
.95 
.98 
-17.00 
.02 
-03 
.08 
.05 
96 
-17.10 
- 0 4  
.06 
.07 
.DO 
e 0 3  
.oo 
-16.98 
.97 
.93 
9 6  
- 9 6  
.99 
-17.00 
.02 
-16.99 
-17.04 
- 0 6  
.08 
-17.14 
16 
- 1 7  
.18 
- 2 6  
.22 
.02 
. 01  
-16.94 
.88 
.87 
=lr 
(OK) 
9 0 8  
902 
902 
9 0 3  
903 
905 
9 0  5 
9 0  7 
918 
9 0 3  
897 
895 
887 
88 1 
86 8 
870 
876 
880 
809 
898 
9 0 4  
90 9 
895 
8 8 9  
879 
877 
8 5 9  
87 1 
865 
887 
8 7 9  
878 
9 9  5 
892 
905 
9 1  1 
915 
9 3 1  
9 2 1  
920 
YO9 
9 0 3  
8 9 7  
9 0 8  
8 8 9  
88 1 
8 7 3  
8 4 8  
8 4 0  
835 
8 3 0  
7 9 5  
816 
85 0 
855 
879 
9 0  3 
906 
735.3 
735.2 
735.1 
735.1 
735.1 
735.1  
735.1 
735.2 
735.2 
735.3 
735.4 
735.5 
735.6 
735.7 
735.8 
735.9 
735.9 
736.0 
736.1 
736.1 
736.1 
736.2 
736.1 
736.2 
736.1 
736.1 
736.0 
735.9 
735.8 
735.8 
735.7 
735.6 
735.6 
735.5 
735.5 
735.4  
735.3 
735.2 
735.2 
735.1 
735.0 
734.9 
734.8 
734.7 
734.6 
734.5 
734.4 
734.1 
733.8 
733.5 
733.2 
732.8 
732.5  
732.1 
731.7 
730.9 
731.3 
730.5 
23.3 
22.8 
22.4 
22.1 
21.7 
21.4 
21.1 
20.8 
20.6 
20.4 
20.2 
20.1 
20.0 
20.0 
20.0 
20.1 
20.2 
20.4 
20.6 
20.9 
21.2 
21.6 
22.0 
22.5 
23.3 
23.6 
24.9 
25.4 
26.0 
26.6 
26.Y 
27.5 
27.8 
28.1 
28.4 
28.7 
24.2 
25.7 
26.3 
27.2 
29.0 
29.3 
29.6 
29.9 
30.2 
30.4 
30.7 
31.4 
32.1 
32.8 
33.4 
34.0 
34.5 
35.0 
35.4 
35.8 
36.1 
36.4 
b m  - 6~ 
(de& 1 
-13.7 
-12.2 
-10.6 
-9.1 
-7.6 
-6.1 
-4.7 
-3.2 
-1.8 
-0.4 
1.0 
2.4 
3.7 
5.0 
6.2 
7.4 
R. 6 
9.7 
10.8 
11.8 
12.8 
13.7 
14.6 
15.4 
16.1 
16.8 
17.4 
17.9 
18.2 
18.4 
18.6 
10.7 
18.8 
18.9 
19.0 
19.2 
19.3 
19.3 
19.4 
19.4 
19.4 
19.4 
19.4 
19.3 
19.3 
19.1 
19.4 
19.1 
18.8 
18.5 
18.1 
17.7 
17.1 
15.9 
14.4 
16.5 
15.1 
13.5 
TN 
7 1 3  
708 
708  
7 0 9  
7 0 8  
7 1 0  
7 0 9  
7 1 1  
7 2 0  
708 
7 0 3  
702 
6 9 6  
6 9 1  
6 8 1  
683 
688 
6 9 1  
6 9 8  
7 0 5  
7 1 1  
715 
7 0 4  
700 
692 
6 9 0  
6 7 6  
6 8 6  
6 8 1  
6 9 8  
6 9 3  
692 
7 1 3  
7 0 3  
7 1 3  
7 1 8  
72 1 
7 3 3  
725 
72 5 
7 1 6  
7 1  1 
7 0 6  
7 1 5  
7 0 0  
6 9 4  
6 8 8  
6 6 8  
6 6 1  
657 
652 
6 2 5  
6 4 1  
6 6 8  
672 
6 9 0  
708 
711 
-62 -  
'able 3 (Conti nued) 
7 '  7 '  
-10 P 10 PR 7 '  -10 PA 
3 7879.0 
79.5 
80 .0  
80.5 
81.0 
81.5 
82.0 
82.5 
83.0 
83.5 
84 .0  
84.5 
85.0 
85 .5  
86 .0  
86 .5  
87.0 
87 .5  
88.0 
80.5 
89.0 
89.5 
90 .0  
90.5 
91.0 
91 .5  
37891.6 
92 .0  
91 .8  
92.2 
92  e4 
92 .6  
92.8 
93.2 
9 3 . 4  
37893.5  
9 4 . 0  
94.5 
95 .0  
93 .0  
I 
n c  c 
7 2 . 2  
96 .0  
9 6 . 5  
97 .0  
9 7 . 5  
37897.8 
98 .0  
98 .2  
9 8 . 4  
9 8 . 6  
98 .8  
99.0 
99.2 
9 9 . 4  
99 .6  
99 .8  
37903.3  
9 .88  -5 .18  
9 . 5 9  -5 .16  
9.56 -5 .14  
9 .50  -5.13 
9.52 -5 .16  
9 .60  -5.18 
9 .69  -5 20 
9 . 7 3  -5 .21  
9 .94  -5.22 
10.09 -5.28 
10.22 -5.31 
10 .60  -5.38 
10 .59  -5 .41  
10.56 -5 .48  
10 .49  -5.52 
10 .44  -5.60 
10 .38  -5.65 
10 .16  -5.71 
9 .92  -5 .79  
1 0 . 6 4  -5.95 
11.22 -6 .00  
12 .04  -6.18 
13.18 -6.28 
10.35 -5 .86  
1 1 - 7 1  -6 .09  
13.61 -6.35 
13 .83  -6.37 
1 4 . 0 9  -6 .40  
14.35 -6 .45  
1 4 . 4 5  -6 .48  
14 .47  -6 .58  
15.07 -6.61 
1 5 . 1 7  -6 .65  
14 .43  - 6 . 7 0  
14 .86  -6 .74  
14 .83  -6 .76  
14  38 -6 5 1 
14.80  -6.86 
1 4 . 7 0  -6.95 
14.75 -7 .04  
?5-.30 -?.!? 
13.89  -7.20 
13 .59  -7 .26  
1 2 . 8 4  -7 .32  
13.31 -7 .40  
1 3 . 1 3  -7 .44  
i4.27 - 7 . 4 i  
14 .23  -7 .49  
15 .37  -7.51 
14 .51  -7.54 
15 .15  -7.57 
15 .12  -7 .59  
14 .92  -7 .60  
15 .37  -7 .62  
15.01 -7 .64  
1 4 . 8 1  -7 .66  
1 5 . 0 6  -7 .61  
4.7 
4 . 4  
4 . 4  
4 .4  
4 .4  
4 . 4  
4.5 
4 .5  
4.7 
4 .8  
4 .9  
5 .2  
5.2 
5 . 1  
5.0 
4 .8  
4.7 
4 .4  
4 .1  
4 .5  
4.7 
5.2 
5 .6  
5.9 
6 . 9  
7 . 3  
7 .5  
7 .7  
7 . 9  
8.0 
7 . 9  
8.5 
8 .5  
7.7 
8.1 
8 .1  
7 . 9  
7 .7  
7 . 7  
? e 2  
6 . 7  
6 . 3  
5 .5  
5 . 9  
5.7 
6.8 
6 .7  
7 . 9  
7 .0  
7 . 6  
7.5 
7 . 3  
7 . 4  
7 . 4  
7 . 1  
7 .9  
7 t 7  
log Prr 
' (g/cm3) 
- 16.99 - 17.02 
.02 
.03  
e 0 3  
.02 
.01 
.Ol 
-16 .99  
.98  
.97 
.94  
. 9 4  
.95 
.96  
.97 
.98  
-17 .02  
e05 
.01 
-16 .99  
.93  
9 0  
.88  
.79 
.77 
-16 .76  . 7 4  
. 7 3  
.72 
.73 
- 6 9  
.69  
.74  
7 2  
- 7 3  
-16.72 
.73 
.74 
.74  
.78 
.82 
.84  
091 
.88 
-16.90 
.82 
. 80 
.76 
.76 
.78 
.77 . 7 5  
- 7 7  
.79 
a 1  .". 
. 7 4  
1% P, 
(g/cm3) 
-16 .95  
.98  
. 9 9  
. 9 9  
.99 
- 9 9  
9 8  
.98 
- 9 6  
.95  . 9 4  
091 
- 9 1  
.93  . 9 4  
.95 
.97 
-17.00 
0 4  
-16.99 
.97 
- 9 2  
.88 
.86 
.78 
. r 5  
-16.74 . 7 2  
.71 
- 7 1  
71  
- 7 1  
- 6 8  
.67 
.70 
72 
-16.70 
71  
.72 
.73 
.76 
.80 
.82 
.89 
.86 
-16.88 
i 19 
.79 
.72 
.78 
.73 
.74 
.75 
.74 
.72 
.75 
76 
(OK) 
876 
864 
863 
86  1 
860 
862 
865 
865 
873 
876 
880 
891 
889 
885 
881 
875 
871 
8 5 9  
844 
860 
868 
888 
9 0  1 
908 
937 
946 
95  1 
956 
9 6  1 
962 
960 
960 
972 
974 
965 
957 
964 
96  1 
957 
956 
944 
93 1 
92  1 
896 
9 0 9  
90 2 
934 
932 
959 
938 
953 
952 
947 
95 0 
957 
948 
942 
z a,,-aa 
(km) (deg. 1 
7 3 0 . 1  36.6 
7 2 9 . 7  36.8 
729.3  36.9 
7 2 8 . 9  37.0 
727.6  36 .9  
728.5  37.0 
7 2 8 . 0  36.9 
727.2  36.8 
7 2 6 . 8  36.6 
726.5  36.4 
725.8  36.0 
726.1  36 .2  
725.4  35.7 
725.1  35 .4  
7 2 4 . 8  35.1 
724.6  34.7 
7 2 4 . 3  34 .3  
7 2 4 . 1  34.0 
723.9  33.6 
723.8  33.2 
723.6  32.7 
723.5  32.3 
7 2 3 . 4  31.9 
7 2 3 . 4  31.5 
723.3  31.1 
723.3  3C.6 
723.3 30.6 
723.3  30.2 
723.3  2 9 . 9  
7 2 3 . 4  29.8 
723.3  30.4 
7 2 3 . 3  30.1 
723.4  29 .6  
7 2 3 . 4  29 .4  
7 2 3 . 4  29.3 
723.5  29.2 
7 2 3 . 5  29.1 
723.6 28.7 
723.7  28 .4  
723.8  28.1 
7 2 3 . 9  27 .8  
724.1 27.6 
724.2 27.3 
724.4  27 .1  
7 2 4 . 6  27 .0  
724.7 26 .9  
724.8  26 .9  
724.8  26 .9  
725.0  26.8 
725.0 26.8 
7 2 4 . 9  26 .8  
725.1  26 .8  
725.2  26 .8  
725.2 26 .8  
725.3  26.8 
725.4 26.9 
7 2 5 . 4  2 6 . 9  
brr - ba 
(deg. 1 
12.7 
11.7 
10.8 
9 .8  
8.7 
7 . 6  
6 .5  
5 .4  
4.2 
3 .0  
1 . 8  
0.5 
-3.7 
-2.0 
-3.3 
-4.6 
-5 .9  
-7 .3  
-8 .6  
-10.0 
-11 .3  
-12.7 
-14.0 
- 1 5 . 4  
-16.7 
-18.1 
-18.3 
-18.9 
-19 .4  
-20.0 
-20.5 
-21.0 
- 2 1 . 6  
-22 .1  
- 2 2 . 6  
-23.1 
-23 .4  
-24 .7  
-26 .0  
-27 .3  
-28 .6  
- 2 9 . 8  
-31.0 
-32.2 
- 3 3 . 4  
-34.1 
-34.5 
-35.0 
- 3 5 . 4  
- 3 5 . 9  
-36 .3  
-36.7 
-37 .1  
-37.6 
-38.0 
- 3 8 . 4  
-38 .8  
TN 
687 
677 
676 
674 
6 7 4  
6 7 6  
6 7 7  
6 8 3  
685 
6 8 7  
696 
695 
6 9 1  
6 8 8  
6 8 4  
681 
660 
683 
696 
707 
7 1 3  
736 
7 44  
6 7 3  
672 
6 7 3  
7 48 
752 
756 
758 
757 
757 
767 
7 6 9  
7 5 5  
763 
762 
76  1 
758 
7 5 9  
750 
7 3 4  
716 
727 
722 
748 
74 i 
7 6 9  
7 5 3  
765 
765 
761 
7 6 4  
770 
7 6 3  
7 5 9  
7,. t 1 T I  
-63 -  
MJD 
37900.2 
00.4 
00.6 
00 .8  
3790 1 . 0 
01.5 
02.0 
02.5 
03.0 
03.5 
04.0 
04.5 
05.0 
05.5 
06.5 
07.0 
37907.2 
07.4 
07.6 
07.8 
08.0  
08.2 
08.4 
08.6 
08.8 
09.2 
09.4 
09.6 
09.8 
10.0 
10.2 
10.4 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
06.0 
09.0 
37912.0 
12.5 
13.0 
13.5 
I 14.0 
I 14.5 
15.0 ~ 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
37919.0 
19.2 
7 '  7 '  
-10 P 10 PR 
14.62 -7.68 
14.77 -7.69 
14.39 -7.70 
14.41 -7.69 
14.27 -7 7 0  
14.20 -7.70 
14.03 -7.70 
13.98 -7.68 
13.43 -7.64 
13.22 -7.60 
12.72 -7.54 
12.82 -7.49 
13.01 -7.40 
13.35 -7.30 
13.61 -7.20 
13.83 -7.10 
13.91 -6.97 
14.38 -6.90 
14.24 -6.83 
14.43 -6.78 
14.62 -6.70 
14.48 -6.64 
14.53 -6.50 
14.58 -6.35 
14.60 -6.29 
14.79 -6.20 
14.98 -6.11 
14.49 -6.03 
14.69 -5.88 
14.87 -5.79 
15.38 -5.70 
14.72 -5.60 
15.40 -5.50 
15.07 -5.3R 
15.57 -5.28 
15.06 -5.09 
13.92 -4.90 
13.33 -4.48 
13.63 -4.27 
13.74 -4.08 
13.86 -3.90 
14.51 -6.58 
14.72 -6.42 
15.01 - 5 - 9 6  
15.57 -5.19 
13.34 -4.69 
13.48 -3  -20  
13.16 -3.56 
13.16 -3.48 
13.21 -3.41 
13.21 -3 -40  
13.08 -3 - 4 3  
12.84 -3.49 
13.16 -3.55 
13.86 -3 - 6 3  
7 .  -10 PA 
6.9 
7.1 
6.7 
6.7 
6.6 
6.5 
6.3 
6.3 
5.8 
5.6 
5.2 
5.3 
5.6 
6.3 
6.4 
6.7 
6.9 
7.5 
7.4 
7.6 
7.9 
7.8 
7.9 
8.0 
8.3 
8.2 
8.3 
8.6 
8.9 
8.5 
9.0 
8.8 
9.1 
9.7 
9.1 
9.9 
9.7 
10.3 
10.4 
10.0 
9.0 
8.6 
8.8 
9.4 
9.7 
10.0 
10.3 
9.6 
9.7 
9.8 
9.8 
9.6 
9.3 
9.6 
10.2 
Table 3 (Continued) 
- 16.80 
.79 
.82 
.82 
- 16.83 
.84 
.85 
8 6  
90  
.91 
96  
.94 
.92 
.88 
.85 
- 8 3  
.81 
-16.77 
.78 
- 7 6  
.74 
.75 
.74 
.74 
.72 
.73 
.72 
70  
- 6 9  
- 6 8  
- 6 9  
.68 
.64 
- 6 7  
- 6 4  
- 7 1  
- 6 3  
- 6 1  
e61 
- 6 3  
-16.68 
7 0  
6 9  
- 6 6  
6 4  
63  
- 6 1  
- 6 4  
- 6 4  
- 6 3  
- 6 4  
- 6 5  
- 6 3  
6 4  
-16.60 
14.42 -3.67 10.7 .58 
1% P, 
(g/cm3) 
-16.78 
.77 
.79 
.80 
-16.81 
.81 
.83 
.83 
.87 
.89 
.93 
.92 
.89 
.85 
.82 
.80 . 7 8  
-16.75 
.75 
.74 
.72 
7 2  
.72 
.71 
70  
.70 
.68 
- 6 7  
- 6 9  
- 6 6  
- 6 7  
- 6 6  
- 6 3  
- 6 6  
.62 
.63 
.60 
.59 
.61 
-16.67 
- 6 9  
.68 
.65 
.64 
- 6 3  
.61 
.65 
.65 
7 0  
6 4  
6 4  
.55 
.57 
- 5 6  
-16.53 
- 5 1  
T, 
(OK) 
937 
941 
93 1 
93 1 
927 
925 
92 1 
920 
904 
899 
884 
889 
898 
912 
922 
930 
935 
949 
947 
952 
958 
956 
95 8 
960 
966 
9 6 4  
966 
97 1 
977 
968 
980 
975 
98 0 
99 1 
980 
995 
99 1 
1001 
1002 
995 
977 
969 
972 
98 1 
986 
990 
995 
98 3 
983 
985 
984 
980 
9 7 4  
978 
988 
996 
(km) 
725.5 
725.5 
725.6 
725.7 
725.7 
725.8 
725.9 
726.0 
726.1 
726.2 
726.2 
726.1 
726.0 
725.9 
726.1 
726.1 
725.8 
725.7 
725 6 
725.6 
725.5 
725.3 
725.2 
725.1 
725.0 
724.9  
724.8 
724.7 
724.4 
724.1 
723.8 
723.6 
725.4 
724.5 
724.2 
723.9 
723.4 
723.3 
723.1 
722.9 
722.5 
722.0 
721.5 
720.9 
720.3 
719.7 
719.1 
718.5 
717.8 
717.2 
716.5 
715.8 
715.2 
7 14.5 
713.8 
713.5 
z a -00  
T 
(deg- 1 
26.9 
27.0 
27.0 
27.1 
27.2 
27.4 
27.7 
28.0 
28.4 
28.9 
29.4 
29.9 
30.5 
31.1 
31.8 
32.5 
33.3 
33.6 
33.9 
34.2 
34.5 
34.9 
35.2 
35.5 
35.8 
36.2 
36.8 
37.1 
37.5 
37.8 
38.1 
38.4 
38.7 
39.0 
39.3 
39.6 
39.9 
40.2 
40.5 
41.1 
41.7 
42.4 
42.9 
43.5 
43.9 
44.4 
44.7 
45.0 
45.3 
45.5 
45.7 
45.8 
45.8 
45.8 
45.8 
36.5 
bT - 6 0  
(deg. 1 
-39.2 
-39.6 
-39.9 
-40.3 
-40.7 
-41.5 
-42 e4 
-43.1 
-43.8 
-44.5 
-45.1 
-45.6 
-46.1 
-46.5 
-46.8 
-47.0 
-47.2 
-47.2 
-47.2 
-47.3 
-47.3 
-47.3 
-47.2 
-47.2 
-47.2 
-47.1 
-47.0 
-46.9 
-46.8 
-46.7 
-46.6 
-46.4 
-46.3 
-46.1 
-45.9 
-45.7 
-45.5 
-45.3 
-45.1 
-44.9 
-44.3 
-43.6 
-42.8 
-42.0 
-41.0 
-40.0 
-39.0 
-37.9 
-36.7 
-35.5 
-34.3 
- 3 2  9 
-31.6 
-30.2 
-28.8 
-28.2 
TN 
756 
759 
752 
752 
749 
7 4 9  
7 4 6  
7 4 6  
7 3 4  
7 3 1  
7 1 9  
7 2 4  
732 
743 
752 
7 5 9  
7 6 3  
7 7 4  
773 
777 
782 
7 8 1  
782 
784 
788 
787 
788 
793 
797 
7 9 0  
7 9 9  
795 
7 9 9  
808 
7 9 9  
810 
80 7 
815 
816 
809 
7 9 4  
787 
7 8 9  
7 9 5  
798 
801  
803 
792 
791  
7 9 1  
7 8 9  
7 8 5  
7 7 9  
781 
787 
793 
-64- 
MJD 
37919.4 
19.6 
19.8 
20.0 
37920.5 
21.0 
21.5 
22.0 
22.5 
23.0 
23.5 
24.0 
24.5 
25.0 
25.5 
26.0 
37926.4 
26.8 
27.0 
27.2 
37927.5 
28.0 
28.5 
29.0 
26.6 
29.5 
30.0 
30.5 
31.0 
31.5 
32.0 
32.5 
33.0 
33.5 
34.0 
34.5 
35.0 
35.5 
36.0 
36.5 
37936.8 
37.0 
37.2 
37.4 
37.6 
37.8 
38.2 
38.4 
38.6 
38.8 
39.0 
39.2 
37939.5 
40.0 
- 0  n 
2 V . Y  
6 -  -10  P 6 '  6 .  10 PR -10 PA 
1.60 -0.37 
1.87 -0.37 
1.91 -0.38 
1.68 -0.38 
1.62 -0.39 
1.56 -0.40 
1.55 -0.41 
1.57 -0.42 
1.57 -0.43 
1.58 -0.45 
1.58 -0.46 
1.56 -0.48 
1.53 -0.50 
1.52 -0.52 
1.57 -0.47 
1.49 -0- 5 1  
1.64 -0.53 
1 71 -0 - 5 4  
1.97 -0.54 
1.82 -0.55 
1.74 -0.56 
1.64 -0.56 
1.58 -0.58 
1 60 -0.59 
1.65 -0.61 
1.75 -0.64 
1.69 -0.66 
1.67 -0.68 
1.70 -0.70 
1.75 -0.71 
1.86 -0.73 
1.94 -0.76 
1.79 -0.62 
1.71 -0.65 
1.98 - 0 - 7 4  
1.93 -0.77 
1.89 -0.78 
1.89 -0.79 
1.99 -0.81 
2 - 0 7  -0 82 
2.15 -0.82 
2.34 -0.83 
2 5 1  -0 8 3  
2 - 4 4  -0.84 
2 - 3 7  -0.84 
2.34 -0.84 
2;2? - O ) , A 5  
2.18 -0.85 
2.17 -0.86 
2 25 -0.86 
2.29 -0.86 
2.26 -0.87 
2.20 -0.87 
2.22 -0.87 
2.08 -0.88 
1.2 
1.5 
1.5 
1.3 
1.2 
1.2 
I .  1 
I .  1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.1 
1.2 
1.4 
1.3 
1.2 
1.1 
1.3 
1.0 
1.0 
1.2 
1.1 
1.1 
1.0 
1.0 
1 .Q 
1.0 
1.1 
1.2 
1.2 
1.2 
1.1 
1.1 
1.2 
1.2 
1.3 
1.5 
1.7 
1.5 
1.4 
1.3 
1.6 
1.5 
1.3 
1.4 
1.4 
1.4 
1.3 
1.3 
1.2 
Table 3 (Continued) 
log P .  
( !3/cm3 1 
16.51 
- 4 2  
-41 
.49 
-16.51 
.54 
.55 
.54 
.54 
.55 
.55 
- 5 6  
.57 
.59 
0 6 1  
- 6 3  
-16.55 
.53 
.43 
.49 
5 2  
-16.56 
6 0  
.60 
.58 
52 
.55 
.57 
.59 
- 6 1  
6 3  
.58 
.54 
.so . s2 
.53 . 55 
- 5 6  . 53 
50 
-16.47 
- 4 1  
.36 
.38 
4 0  
.41 
.44 
.47 
48 
.45 
.44 
.45 
.47 
-16.47 
- 5 2  
log P, 
(g/cm3) 
-16.44 
.35 
- 3 4  
- 4 2  
-16.45 
.48 
- 4 9  
- 4 9  
.50 
.50 
- 5 1  
5 2  
.53 
5 6  
.58 
.57 
-16.52 
5 0  
.40 
4 6  
.so 
-16.54 
.58 
.58 
.57 
.51 
.54 
.56 
.58 
.60 
.60 
.58 . 54 
.50 
.52 
.53 
.55 
-56  
.53 
.50 
- i 6 . + 7  
.41 
.36 
.30 
.41 
-42 
* 44 
-41  
.40 
.45 
.44 
-45 
.40 
-16.67 
.53 
=. 
(OK) 
1 0 1 9  
1053 
1057 
1 0 2 7  
1017 
1 0 0 6  
1002 
1001 
1001 
998 
9 9 6  
992 
9 8 8  
980 
9 7 1  
9 7 3  
990 
9 9 9  
1033 
1012 
1000 
9 8 4  
9 7 1  
972 
976 
995 
986 
977 
972 
965 
966 
972 
985 
1000 
992 
988 
980 
979 
990 
9 9 9  
:ce9 
1032 
1049 
1040 
1032 
1029 
1 0 1 9  
iX6 
1005 
1015 
1020 
1015 
1007 
1338 
989 
713.2 
713.0 
712.7 
712.4 
711.8 
711.1 
710.5 
709.9 
708.6 
708.1 
707.5 
706.4 
705.9 
705.4  
709.2 
706.9 
705.0 
704.8 
734.6 
704.2 
704.4 
704.0 
733.5 
703.1 
702.8 
702.1 
702.4 
701.8 
701.5 
701.3 
701.1 
700.7 
700.4 
7 0 0  -9  
700.5 
700.3 
700.2 
700.1 
699.9 
699.R 
699.8 
699.7 
699.7 
699.7 
699.6 
699.6 
699.  t 
699.5 
699.5 
699.4  
699.4 
699.3 
699.3 
699.1 
700.0 
45.8 
45.8 
45.8 
45.7 
45.6 
45.4 
45.2 
45.0 
44.8 
44.5 
44.2 
43.9 
43.5 
43.2 
42.8 
42.4 
42.1 
41.9 
41.8 
41.4 
41.2 
40.8 
40.0 
39.6 
39.2 
38.9 
38.5 
38.2 
37.9 
37.6 
37.3 
37.1 
36.9 
36.7 
41.6 
40.4 
36.6 
36.4 
36.5 
36.4 
36.4 
36.4 
36.5 
36.5 
36.6 
36.6 
36.7 
36. R 
36.9 
37.0 
37.1 
37.2 
37.3 
37.7 
36.5 
6. - 6a 
(deg- 1 
-27.6 
-27.0 
-26  4 
-25.8 
-24.3 
-22.8 
-21.2 
-19.6 
-18.0 
-16.4 
-14.7 
-13.1 
-11.4 
-9.7 
-8.3 
-6.3 
-5.0 
-4.3 
-3.6 
-2.9 
-2.2 
-1.2 
3.5 
2.2 
3.9 
5.6 
7.3 
9.0 
10.6 
12.3 
13.9 
15.6 
17.2 
18.8 
20.3 
21.9 
23.4 
24.9 
26.4 
27.8 
28.6 
29.2 
29.7 
30.3 
30.8 
31.3 
31.8 
12.3 
32.8 
33.3 
33.8 
34.3 
34.8 
35.5 
36.6 
=N 
8 1 1  
8 3 8  
8 4 0  
816 
807 
7 9 7  
7 9 3  
7 9 1  
7 8 9  
7 8 6  
7 8 4  
7 8 0  
7 7 6  
7 6 9  
7 6 1  
7 6 2  
7 7 5  
7 82 
8 0 8  
7 9 2  
7 8 2  
7 7 0  
7 5 9  
7 6 0  
7 6 3  
7 7 9  
7 7 1  
7 6 5  
7 6 2  
7 5 6  
7 5 8  
7 6 3  
7 7 s  
7 8 8  
782 
7 8 0  
7 7 5  
7 7 4  
7 8 5  
793 
802 
820 
8 3 4  
828 
822 
82 3 
8 1 3  
805 
803 
811 
816 
812 
807 
808 
7 9 4  
-65- 
M JD 
37940.5 
41.0 
41.5 
42.5 
43.0 
43.5 
44.0 
44.5 
37944.8 
45.0 
45.2 
45.4 
45.6 
45.8 
46.0 
46.2 
4 6 . 4  
46.6 
46.8 
37947.0 
47.5 
48.0 
48.5 
49.0 
49.5 
50.0 
42.0 
37950.2 
50.4 
53.6 
50.8 
51.2 
51 .4  
51.6 
52.0 
52.2 
52.4 
52.6 
52.8 
53.0 
53.2 
53.4 
53.6 
53 .8  
54.0 
54.2 
54.4 
54.6 
54.8 
55.0 
55.2 
55.4 
55.6 
55.8 
56.0 
51.0 
51 .8  
6 .  6 '  -10 P 10 PR 
2 02 -0 .89  
1.97 -0 .89  
1 .93  -0 .89  
1.92 -0.89 
1.95 - 0 . 8 9  
1.98 -0 .89  
2 .02  -0.89 
1 .99  -0 .89  
2 .04  -0 .89  
2.03 -0.88 
2.17 -0 .88  
2.16 -0.87 
2 .16  -0.87 
2.23 -0.86 
2 .29  -0 .86  
2 29  -0.85 
2.36 -0.85 
2 .33  -0.84 
2 .23  - 0 . 8 4  
2.18 -0.83 
2.18 -0 .83  
2.15 -0.81 
2.13 -0 .84  
2.09 -0.77 
2.09 -0.75 
2.05 -0.72 
2.01 -0 69  
2.00 -0.68 
2 -00 -0 .66 
1 9 0  -0.65 
2.01 -0.64 
2.07 -0 62 
2.15 -0.60 
2.34 -0 59 
2.22 -0.57 
2.25 -0.56 
2.16 -0.54 
2.10 -0.52 
2.06 -0.51 
2.08 -0 .49  
1 8 4  -0 -47 
1.85 -0.45 
1.85 -0 .44  
1.84 -0 -42  
1.91 -0.40 
1.85 -0.37 
1 87 -0.35 
1.86 -0.32 
1.88 -0.30 
1.88 -0 .27 
1.86 -0.25 
1.78 -0122 
1.76 -0.20 
1.74 -0 .19  
1.75 - 0 - 1 7  
1.70 -0 .16 
1.71 -0.15 
Table 3 (Continued) 
1.1 
1.1 
1.0 
1 .o 
I .  1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.3 
1.3 
1.3 
1.4 
1 .4  
1.4 
1.5 
1 .5  
1 .4  
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1 .3  
1 . 3  
1.3 
1.2 
1.4 
1.4 
1.5 
1.7 
1.6 
1.7 
1.6 
1.6 
1.5 
1.6 
1.4 
1 . 4  
1 . 4  
1.4 
1.5 
I .  5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.6 
1.5 
1.6 
-16.55 
.58  
.59  
6 0  
.59 
.57 
- 5 6  
.57 
.55 
- 16.55 
.49 
- 5 0  
.49  
.47 
.44  
.44 
.42 
- 4 2  
- 4 6  
.47 
-16.47 
.47 
.49 
- 4 8  
.47 
.47 
.48 
-16 .48  
.47 
- 5 0  
- 4 6  
.43 
.40 
. 3 4  
.37 
36 
.38  
.39  
40 
.39 
.46 
.45 
.44  
.44  
- 4 1  
42 
- 4 1  
40 
.39  
. 3 8  
.38  
. 3 9  
Y 39 
. 3 9  
.39 
- 4 0  
. 3 9  
log P, 
(g/cm3) 
-16.56 
.58 
.60 
.61 
.59  
.58 
.57 
.58 
.56 
-16 .56  
.51  
.51 
.51 
.48 
- 4 6  
.46 
.44 
.44 
.48 
.49 
-16 .49  
.50 
52 
.51  
.50 
- 5 1  
52 
-16 .51  
051 
.54  
.50 
- 4 8  
.45 
.39  
.42 
.41 
.43 
.44 
- 4 5  
.44 
.51 
.50 
50 
.49 
.46 
.48 
.46 
- 4 6  
.45 
.44 
.44  
- 4 6  
.46 
.46 
.45 
- 4 6  
.46 
(OK) 
979 
971 
964  
962 
96 6 
970 
976 
97 1 
978 
977 
996 
995 
99  6 
1304 
1012 
1013 
1021 
1319 
1007 
1002 
100 1 
999 
992 
996 
997 
99 7 
993 
994  
995  
984  
999  
1008 
1017 
1039 
1028 
1032 
1025 
1020 
1017 
1021 
996 
998 
1000 
1001  
1012 
1007 
1012 
1 0 1 4  
1018 
1020 
1020 
1015 
1314 
1 0 1 3  
1016 
1012 
1314 
z 
(l-1 
699.0 
698 .9  
698 .7  
698.3 
698.0 
697.5 
697.2 
697 .0  
696.8 
696.6 
696 .5  
696 .4  
696.2 
696 .1  
6 9 5 . 8  
695 .6  
695.5 
695 .1  
694.7 
694.3 
693.8 
6 9 3 . 4  
692 .9  
692.8 
6 9 2 . 4  
698 .5  
697.  8 
696.9 
695.9 
692 .6  
692 2 
692 .0  
691 .8  
6 9 1 . 4  
691 .2  
691 .0  
6 9 0 . 7  
690 .5  
690 .3  
691 .6  
6 9 0 . 8  
690 .1  
689 .9  
689 .7  
689 .5  
689 .3  
6 8 8 . 9  
688 .7  
6 8 8 . 5  
689 .1  
688 .3  
688 .1  
687 .9  
687 .7  
6 8 7 . 5  
687 .3  
6 8 7 . 1  
a,, - a0 
(de& 1 
38.1 
38.5 
39.0 
39.5 
40.1 
40.7 
41 .4  
42.1 
42.8 
43.3 
43.6 
43.9 
44.2 
44.5 
44.8 
45.1 
45.4 
45.7 
46.1 
46 .4  
46.7 
47 .4  
48.2 
48.9 
49.6 
50.3 
50.9 
51.1 
51.4 
51 .6  
51.8 
52.0 
52.2 
52.4 
52.6 
52.7 
52.9 
53.0 
53.2 
53.3 
53.5 
53.6 
53.7 
53.8 
53.9 
54.0 
54.1 
54.1 
54.2 
54.2 
54.3 
54.3 
54.4 
54.4 
54.4 
54.4 
54.4 
6,, - 6 0  
(deg. 1 
37.7 
38.7 
39.6 
40.5 
42.3 
42.7 
43.3 
43.8 
44.0 
44.2 
44.4 
44.5 
44 .6  
44.7 
44 .8  
44.9 
45 .0  
45.0 
45 .1  
45.1 
45.2 
45.1 
45.0 
44.8 
44 .5  
44.1 
44.0 
43.8 
43 .6  
43 .4  
43.2 
43 .0  
42 .8  
42 .6  
42 .3  
42 .1  
41.8 
41.3 
41.5 
41.2 
41.0 
40 .6  
40 .3  
40.0 
39.7 
39.4 
39.0 
38.7 
3 8 . 3  
38.0 
37.6 
37.2 
36 .8  
36.4 
36.0 
35.6 
35.2 
TN 
787 
782 
778 
777 
782 
786  
791  
7 8 8  
795 
795  
811 
8 1 0  
8 1 1  
818  
825 
826 
832 
8 3 1  
82 1 
817 
817 
816 
8 1 0  
8 1 3  
815 
814 
811 
812 
8 1 3  
8 0 3  
815 
822 
830 
847 
8 3 8  
841 
835 
R31 
8 2 8  
8 3 1  
8 1 1  
812 
8 1 3  
814 
82 2 
818 
8 2  1 
822 
825 
827 
827 
822 
821 
820 
822 
8 1 8  
819 
-66 - 
T able 3 (Continued) 
MJD 
37956.2 
56 .4  
56.6 
56 .8  
57.0 
5 t . 2  
57 .4  
57.6 
57.8 
37958.0 
58.5 
59.0 
59.5 
60 .0  
60 .5  
61 .0  
61.5 
6 2 . 5  
37962.6 
62.8 
63 .0  
63 .4  
6 3 . 6  
63 .8  
64.0 
64 .2  
6 4 . 4  
64 .6  
37965.0 
65.5 
66 .0  
66.5 
67 .0  
68.0 
6R.S 
62.0 
63 .2  
67 .5  
69 .0  
69.5 
70 .0  
I U . 5  
71 .0  
71 .5  
- _  
72 .0  
72 .5  
37972.6 
72 .8  
73 .0  
73.2 
7 3 . 4  
7 3 . 6  
73 .8  
74 .0  
74 .2  
7 4 . 4  
4 -  4 .  -10 P 10 PR - 
1.72 -0.13 
1 .70  -0.05 
1.74 0.00 
1.70 0.02 
1.68 0.02 
1.67 0.02 
1.68 0.02 
1 .63  0.02 
1.63 0.02 
1.52 0.02 
1.57 0.03 
1 .62  -0.02 
1 75 -0.08 
1.81 -0.13 
1.83 -0.18 
1 .86  -0.22 
1.97 -0.25 
2.20 -0.28 
2 .30  -0.31 
2 .35  -0.32 
2.38 -0.33 
2.37 -0.34 
2 .38  -0.35 
2.45 -0.36 
2.41 -0.37 
2.40 -0.38 
2.50 -0.40 
2.47 -0.40 
2 e48 -0.39 
2 .39  -0.41 
2 .27  -0.43 
2 . 1 3  -0.45 
2 .07  -0 .46  
2.05 -0.48 
2.00 -0.51 
1 .97  -0.50 
2.02 -0 .53  
2.01 -0.54 
2 .02  -0.56 
1 .99  -0.57 
i.99 -0.60 
1 9 8  -0 .59  
2.01 -0.62 
2 .03  -0.63 
2.08 -0.65 
2 .12  -0.66 
2 .14  -0 .66  
2 . 1 0  -0.67 
2 .15  -0.68 
2 . 1 3  -0.68 
2 . 1 0  -0.69 
2 . 1 0  -0.70 
2 .10  -0.70 
2 - 0 9  -0.71 
2 . 1 6  -0.71 
2 .15  -0.72 
6 -  
.10 PA 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1 .6  
1.6 
1.5 
1.6 
1.6 
1.7 
1.7 
1.6 
1.6 
1.7 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
2 .1  
2.1 
2.1 
2.0 
1.8 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1 .5  
1.4 
1.4 
?.4 
1 .4  
1 .4  
1.4 
1 .4  
1.5 
1.4 
1 .5  
1 . 4  
1 .4  
1 .4  
1 .4  
1.4 
1 . 4  
1.4 
-16.38 
36 . 34  
.34 
.35 
.35 . 35 
.36 
36 
- 16.39 . 38 . 37 
.35 
035 
.36 
- 3 6  
.34  
.29 
- 2 7  
-16.26 
25 
26 
- 2 6  
- 2 4  
- 2 5  
26 
e24 
24  
e 2 5  
- 2 7  
-16 .30  
.34 
.36 
.38  
- 4 1  
40 
40 
.41 
- 4 1  
.42 
.43 
4 3  
.43  
.43 
.42 
42 
-16 .41  
.42 
e41 
.42 
.43 
.43 
.43 . 44  
- 4 2  
.42 
1% P, 
(glcm3) 
-16.45 
.43 
- 4 1  
.42 . 42 
-42  . 42 
.44 
.44 
-16.30 
29 
0 29 
.27 
027 
028 
028 
.26 
.22 
.20 
T, 
( O K )  
1017 
1022 
1331 
1029  
1027 
1026 
1026 
102 1 
1021 
1010 
1315 
1014  
1021  
1022 
1018 
1017 
1025 
1042 
1049 
-16.19 1052 
.18 1054 
19 1052 
19  1052 
.18 1057 
.19 1053 
a 1 9  1051 
17 1057 . c7 1057 
.18 1054 
.20 1347 
- 1 6 . 2 3  1035 
.28 1020 
.30 1013 
.31 1309 
. 3 9  998 
.33 1000 
.33 1001  
.34  999 
. 3 4  998 
.35 993 
- 3 6  990 
.36 993 
36 992 
- 3 6  992 
- 3 4  997 
.34  998 
-16.33 1000 
. A /  -46 996 
.33 1000 
.34  99 8 
.35 994 
.35 994  
36 99 3 
.36 990  
.34  998 
.34  996 
z a,,-ao 
(km) (deg.1 
686.9 54.4 
686.7 54.4 
686 .6  54 .4  
686 .4  54.3 
686.2 54.3 
686.0 54.2 
685 .8  54.2 
685.7 54.1 
685.5 54.1 
685 .4  54.0 
684.9 53.8 
684.5 53.6 
684.1 53.3 
683.8 53.0 
683 .5  52.7 
683.2 52.4 
682 .9  52.0 
682.6 51.6 
682 .4  51.3 
682 .4  51.2 
682.3 51.0 
682 .3  50.8 
6 8 2 . 2  50.7 
682.2 50.5 
682 .1  50.3 
682 .1  50.2 
682 .0  50.0 
682 .0  49.8 
682.0 49.6 
681 .9  49.5 
681 .9  49.1 
681 .9  48.7 
681.9 47.8 
682 .0  47.4 
681 .9  48.3 
682 .1  47.0 
682 .2  46.6 
682 .3  46.2 
682 .4  45 .8  
682 .6  45.5 
682.7 45.2 
6 8 2 . 9  44.9 
683.1 44.6 
683 .2  44.4 
683 .4  44.2 
683 .6  44.3 
683.6 44.0 
683 .7  43.9 
683.8 43.9 
683 .9  43.8 
683 .9  43.8 
684 .0  43.8 
6 8 4 . 1  43.8 
684 .1  43.8 
684 .2  43.8 
6 8 4 . 3  43.8 
6,, - 6 0  
(de& 1 
34.8 
34 .4  
34.3 
33.5 
330 1 
32.7 
31.8 
32.2 
31.3 
30.8 
29.7 
27 .2  
28 .5  
26.0 
24.7 
23 .5  
22.2 
20.9 
19.6 
19.3 
18.8 
18.2 
17.7 
17 .2  
16.1 
16.6 
15 .6  
15.0 
14.5 
14.0 
12 .9  
11.5 
10.2 
8.8 
7.5 
6.2 
4.8 
3.5 
2.2 
0 .9 
-0 .4  
-1 .6 
-2 .9 
-4 .1  
-5.3 
-6.5 
-6 .7  
-7 .2 
-7 .6 
-8.1 
-8.5 
-9.0 
-9 .4  
-9 .8  
-10.3 
-10.7 
TN 
821 
825 
8 3 2  
829 
827 
826 
826 
821 
821 
811  
814  
8 1 2  
816 
816 
812  
809  
814  
827 
831  
834  
835 
833 
832 
836  
832 
8 3 3  
835 
835 
832 
825 
816 
803 
797  
7 9 3  
7 8 4  
7 8 5  
785  
783  
782  
779  
7 7 6  
776  
777  
777  
7 8 1  
782 
7 8 4  
781 
783  
7 7 9  
779  
779  
777 
783  
782 
r 84 
-67- 
MJD 
37974.6  
74 .8  
75.0 
75 .2  
75 .4  
75 .6  
75 .8  
76.0 
76 .2  
7 6 . 4  
37976.5 
77 .0  
77 .5  
78 .0  
78 .5  
79 .0  
79.5 
80.0 
80 .5  
81.0 
81.5  
82.0 
82 .5  
83.0 
37983.2 
83 .4  
83 .6  
83.8 
84.0 
84 .2  
84 .4  
84.6 
84 .8  
85.0 
37985.5 
86 .0  
86 .5  
87.0 
87 .5  
88.0 
88.5  
89 .0  
89 .5  
37990.0 
90 .2  
90.4 
90 .6  
90 .8  
91 .2  
91 .4  
37991.5 
92.5 
93 .0  
91.0 
92 .0  
6 -  6 '  
-10 P 10 PR 
2.22 -0 .72  
2.19 -0 .73  
2.28 -0 .73  
2.18 -0.73 
2 .24  -0 .74  
2.23 -0 .74  
2.24 -0 .75  
2.15 -0 .75  
2.16 &0.75  
2.18 -0 .76  
2.19 -0 .76  
2 10 -0 .77  
2.00 -0 .78  
2.00 -0.80 
1.99 -0.81 
2.01  -0 .82  
2 -06  -0 .83  
2 e 1 2  -0 .84  
2.11 -0 .85  
2.04 -0 .86  
2 e06 -0 .86  
2.08 -0 .87  
2.14 -0 .87  
2.24 -0.88 
2.31 -0 .88  
2.55 -0.88 
2.69 - 0 . 8 8  
2.68 -0.88 
2.12 -0 .88 
2.82 -0 .89  
2.15 -0 .89  
2.87 -0.88 
2.15 -0.89 
2.64 -0.89 
2.33 -0 .89  
2 -20 -0 .89  
2.12 -0.90 
2 -08 -0 90 
2.06 -0 .90  
2.07 -0.90 
2 09 -0.90 
2.13 -0 .90  
2.29 -0.90 
2.63 -0.90 
2-13  -0 .90  
2.68 -0 .90 
2.64 -0 .90 
2.60 -0 .90  
2.58 -0.90 
2.47 -0.91 
2.40 -0.91 
2.39 -0.91 
2.32 -0.91 
2.27 -0.91 
2.24 -0.91 
6 .  
-10 PA 
1.5 
1 .5  
1 . 5  
1 . 4  
1.5 
1 .5  
1.5 
1.4 
1 .4  
1 . 4  
1 . 4  
1 .3  
1.2 
1 .2  
1.2 
1 .2  
1.2 
1 . 3  
1 . 3  
1 .2  
1 .2  
1 .2  
1 .3  
1 .4  
1 . 4  
1 .7  
2 .0  
1 .8  
1 .8  
1.8 
1.9 
1 .9  
1 . 9  
1 .7  
1 .4  
1.3 
1 .2  
1 .2  
1.2 
1 .2  
1.2 
1.2 
1 .4  
1 .7  
1 . 8  
1 . 8  
1 .7  
1 .7  
1 .7  
1 .6  
1 .5  
1 .5  
1 .4  
1 .4  
1 .3  
Table 3 (Continued) 
log P,. 
(g/cm3) 
-16 .40  
- 4 2  
. 3 9  
.42  
. 4 0  
a41 
4 0  
. 4 4  
. 4 3  
. 4 3  
-16 .43  
- 4 6  
.50  
. 5 2  
. 5 2  
5 0  
.48  
. 4 9  
.52  
52 
- 5 1  
.49  
.46  
-16 .43  
36 
. 2 8  
32 
32 
- 3 1  
- 2 9  
.31  
e31 
.34  
-16 .43  
. 4 7  
- 5 1  
52 
. 5 3  
52 
52  
50  
.44  
- 16.34  
e 3 1  
. 3 3  
033  
. 3 4  
.35  
. 3 8  
- 4 0  
e 5 1  
-16 .41  
. 4 3  
.45  
- 4 6  
1% P, 
(g/ cm3 ) 
-16.32 
. 3 3  
- 3 1  
.34  
. 3 2  
32 
.32  
.35  
.35  
.35  
-16 .34  
.38  
42  
- 4 2  
.44  
. 4 3  
42 
4 0  
- 4 1  
.44  
. 4 3  
. 4 3  
- 4 1  
.38  
-16 .35  
.28  
.20  
2 4  
.25  
.24  
- 2 1  
.24  
24  
- 2 7  
-16.36 
- 4 1  
- 4 4  
46 
.47  
.47  
. 4 7  
- 4 6  
.40 
-16 .30  
.28  
- 2 9  
30 
32 
32 
36 
.38  
-16 .39  
41 
. 4 3  
.45  
-68-  
T, 
('K) 
1304 
1000 
1010 
999 
1004 
1003 
1004 
99  3 
994  
995  
99  7 
985  
97 1 
969  
96 5 
966  
971 
97 8 
975  
965  
966 
96 7 
97 3 
985 
993  
1018 
1048 
1031 
1030 
1034 
1042 
1035 
1034 
1024  
9 9  1 
975  
96 2 
956  
952  
9 5 3  
95 3 
958  
976  
1011 
1020 
1014 
1011 
1006 
1003 
9 9  1 
984  
982 
97 4 
966  
961 
(km) 
684 .4  
684 .4  
684 .5  
6 8 4 . 6  
684 .7  
684 .8  
684 .6  
684 .7  
684 .8  
684 .9  
684 .9  
685 .0  
685 .1  
685 .1  
685 .1  
6 8 5 . 1  
685 .1  
685 .0  
684 .7  
684 .5  
6 8 4 . 3  
684 .0  
6 8 3 . 9  
6 8 3 . 8  
683 .7  
683 .5  
6 8 3 . 4  
685 .1  
684 .9  
6 8 3 . 2  
6 8 3 . 1  
682 .9  
682 .7  
6 8 2 . 6  
682 .1  
6 8 1 . 6  
681 .0  
680 .5  
679 .8  
679 .2  
678 .5  
6 7 7 . 8  
6 7 7 . 1  
6 7 6 . 3  
676 .0  
6 7 5 . 4  
674 .8  
674 .5  
6 7 4 . 2  
674 .0  
6 7 2 . 4  
675 .7  
675 .1  
6 7 3 . 2  
671 .6  
(deg. 1 
43 .8  
43 .8  
43 .8  
43 .9  
43 .9  
44 .0  
44.0 
44 .1  
44 .2  
44 .3  
44.3 
44 .6  
44 .9  
4 5 . 3  
45 .7  
46 .2  
46 .7  
4 7 . 3  
47.9 
48 .6  
49 .3  
50.0 
50.7 
51 .5  
51.8 
52.4  
52.7 
53.0 
53 .3  
53 .6  
53.9 
54- 2 
54 .5  
55 .2  
55 .9  
56 .5  
57 .2  
57.7 
58 .3  
58.7 
59 .2  
59.5 
59 .8  
59 .9  
60 .0  
60 .1  
52 .1  
60 .2  
60 .3  
60 .4  
60 .4  
60 .4  
6 0 . 5  
60 .6  
60 .6  
6, - 6 0  
(deg- ) 
- 1 1 . 1  
-11 .5  
-11 .9  
-12 .3  
-12 .7  
-13 .1  
-13.4 
-13.8 
-14 .2  
-14 .5  
-14.7 
- 1 6 . 3  
-17 .0  
-17.7 
-18 .3  
-18 .8  
-19 .3  
-19 .7  
-20 .0  
-20 .2  
-20 .4  
-20 .5  
-20 .5  
-15.5 
-20 5 
-20 .4  
-20 .4  
-20 .3  
-20 .3  
-20 .2  
-20.1 
-20 .0  
-19 .8  
-19 .7  
-19 .3  
-18.8 
-18 .3  
-17 .7  
-17 .0  
-16 .2  
-15 .4  
-14 .5  
-13 .5  
-12 .5  
-12 .1  
-11 .6  
-11 .2  
-10.8 
-10 .3  
-9.8 
-9 .4  
-9 .1  
- 7 . 9  
-6 .7  
-5 .4  
TN 
788 
785 
793 
784 
789 
788 
789 
781 
782 
783 
784 
775 
7 6 4  
764  
761 
762 
767 
772 
771 
763 
765 
766 
771 
78  1 
787 
807 
831 
818 
817 
820 
827 
821 
821 
812 
787 
774  
764 
759 
756 
756 
757 
761 
774 
802 
809 
804 
802 
798 
796 
786 
780 
779  
772 
766 
762 
Table 3 (Continued) 
MJD 
37993.5 
94.0 
94.5 
95.0 
95.5 
96.0 
96.5 
97.0 
97.5 
98.0 
37998.2 
98 .4  
98.6 
98.8 
99.0 
37999.5 
38000.0 
00.5 
01.0 
01 .5  
02.0 
38602.2 
02 .4  
02 .6  
02.8 
03.0 
03.2 
03.4 
03.6 
03.8 
38004.0 
04.5 
05.0 
05 .5  
0 6 . 0  
07.0 
07 .5  
08 .0  
08.5 
0 9 . 0  
38'309.4 
06.5 
09.6 
0 9 . 8  
10.0 
13.2 
10 .4  
38010.5 
11.0 
11.5 
12.0 
12.5 
13.0 
13.5 
6 .  6 '  -10 P 10 PR 
2 .19  -0.91 
2.16 -0.91 
2.13 -0.91 
2.07 -0.91 
2.04 -0.91 
2.07 -0.92 
2 - 0 7  -0.92 
2.05 -0.93 
2.22 -0.93 
2 e23 -0.93 
2 .43  -0 .93  
2.77 -0.94 
2.70 -0.94 
2 .29  -0.94 
2 - 0 4  -0.92 
2 .25  -0.95 
2 .23  -0.95 
2.21 -0.96 
2.14 -0.96 
2 23  -0.97 
2.30 -0.98 
2 .33  -0.98 
2.44 -0.98 
2.53 -0.98 
2.90 -0.99 
2.75 -0.99 
2.68 -1.00 
2 8 1  -0 .99 
2 .69  -1.00 
2 - 6 7  -1 -00 
2 55 -1.00 
2.37 -1.01 
2 -  31 -1.02 
2 .29  -1.03 
2 .39  -1.03 
2 - 4 5  -1 - 0 4  
2 .67  -1.04 
2 . 5 0  -1 .05  
2 .41  -1 .06  
2 .42  -1 .06  
2 .50  -i.ui 
2 - 6 5  -1.07 
2 . 7 3  -1.08 
2 .99  -1.08 
2 94  -1 - 0 8  
2 77  -1  - 0 8  
2 .77  -1.08 
2 . 7 5  -1.09 
2 6 4  -1  009 
2 . 6 0  -1.10 
2 . 5 9  -1.10 
2.52 -1.10 
2.48 -1.10 
2 - 4 0  -1.10 
1.3 
1.2 
1.2 
1 .2  
I .  1 
1.1 
1 . 1  
1.1 
1.1 
1.3 
1.3 
1.5 
1.8 
1.8 
1.3 
1 . 3  
1 .3  
1.2 
1.2 
1.3 
1.3 
1 .3  
1 .5  
1.5 
1.9 
1.8 
1 .8  
1.7 
1.7 
1.7 
1.5 
1.3 
1 .3  
1.3 
1 .4  
1 .4  
1.6 
1.4 
1.4 
1.4 
i . 4  
1.6 
1.7 
1.9 
1 .9  
1.7 
1.7 
1.7 
1.5 
1.5 
1.5 
1 .4  
1.4 
1.3 
-16.47 
.48 
.50 
52 
.53 
.53 
52 
52 
.53 
- 4 6  
-16.46 
40 
30 
32 
. 4 4  
-16.46 
.47 
.48 
e51 
.47 
.45 
-16.44 
40 
.38 
.28 
.30 
- 3 2  
.34 . 34  
.34  
-16.38 
.44 
.46 
.47 
.44  
42 
3 6  
a41 
.44 
.44 
1 -I .-rL 
-16.37 
.35 
2 9  
30  
.34  
.34  
-16.35 
.38  
40 
40 
.43 
.44  
.47 
1% P, 
(g/cm3) 
-16.47 
.48 
50 
.53 
.54 
.55 
.54 
.55 
. 5 6  
-50 
-16.50 
.43 
.34 
36 
.49 
-16 .51  
.52 
.53 
.56 
.54  
.52 
-16 .51  
.47 
.45 
.35  
.37 
. 3 9  
.41 
- 4 1  
42 
-16 .46  
.52 
.55 
.56 
.53  
.51 
.45 
- 5 0  
. 5 4  . 54  
G I )  . > L  
-16.47 
.45 
.38 
.40 
.44  
.44 
-16.45 
.49 
.50 
.51  
.53 
- 5 5  
.58 
Tlr 
(*K) 
955 
949  
9 4 4  
935 
929  
9 2 8  
930 
9 2 9  
92 3 
9 4 4  
945 
966 
999 
99  1 
949  
942 
938 
933 
923  
932 
938  
942 
95 3 
96 1 
9 9 4  
986 
98 1 
9 7 4  
973 
970 
958 
937 
929 
926 
936 
940 
961 
943 
932 
932 
939 
9 5 4  
96 1 
982 
978 
96 3 
96 3 
961 
949 
944 
942 
934  
929  
919  
z a,,- a0 
(km) (deg.1 
6 7 0 . 8  60.5 
669.9 60.4 
669 .1  60 .3  
668 .3  60.1 
667.5 59.8 
665 .9  59.3 
664.3 58.6 
666.7 59.6 
665 .1  58.9 
663.5 58.2 
663.2 58.3 
662.9 57.8 
662.7 57.7 
662 .4  57.5 
662 .1  57.3 
6 6 1 . 4  56.9 
660.7 56.4 
660 .0  55.9 
659 .4  55.4 
658.8 5409 
658 .2  54.4 
658.0 54.2 
657 .8  54.0 
657 .6  53.8 
657 .4  53.6 
657.1 53.4 
656.9 53.2 
656.7 53.0 
656 .5  52.8 
656 .4  52.6 
656 .2  52.4 
655.7 51.9 
655 .3  51.5 
654.9 51.0 
654 .5  50.6 
654 .2  50.1 
653.9 49.7 
653.5 49.4 
653 .3  49.0 
653.0 48.7 
(152.8 48.4 
652 .6  48.2 
652.4 48.0 
652.3 48.0 
652 .2  47.9 
" 2 L . l  41.3 
652.1 47.8 
651.9 47.6 
651.7 47.6 
651.5 47.5 
651.3 47.5 
651.1 47.6 
652.5 48.1 
I C 1  I 
650 .9  47.7 
6,, - 60 =N 
(de& ) 
-4 .1  757  
-2.7 752 
-1.3 748 
0 .1  740  
1.6 736  
3.0 735 
4.5 736  
6.0 735  
7.6 7 3 1  
9 . 1  748  
9.7 7 4 8  
10.3 765  
10.9 791 
11.6 785  
12.2 752 
13 .8  747 
15 .3  744  
16 .9  7 4 1  
18.5 7 3 4  
20 .1  7 4 1  
21.7 747  
22 .3  7 5 0  
22.9 759  
23 .6  7 6 6  
24.2 793 
24.8 787 
25.5 782 
26.1 7 77 
26.7 777 
27 .4  775 
28.0 766  
29 .6  750 
31.1 745  
32.7 7 4 4  
34.2 753  
35.7 758  
37.2 776  
38.7 763 
40 .1  756  
41.5 757 
43.0 764 
44.1 777 
44.6 784  
45.1 802 
45.7 799  
46.2 788 
46.7 r m  
47.0 787 
48.3 779  
49.5 777 
50.7 776 
51.9 771 
53.3 769 
54 .1  763 
-69-  
Table 3 (Continued) 
MJD 
38014.0 
14.5 
15.0 
3801 5 a4 
15 .6  
15.8 
16.0 
16 .2  
16 .4  
16.6 
16 .8  
17 .0  
17.4 
17.2 
17.6 
17 .8  
38018.0 
18.5 
19.0  
19.5 
20 .0  
20.5 
21 .0  
21 .5  
22.0 
22 .5  
23 .0  
23.5 
38024.0 
24 .2  
24.4 
24 .6  
24 .8  
38025.0 
25 .5  
26 .0  
26.5 
27 .0  
27 .5  
28.0 
28.5 
29.0 
29 .5  
30.0 
30.5 
31.0 
31 .5  
32 .0  
32.5 
33 .0  
33 .5  
34 .0  
34.5 
35.0 
35 .5  
36 .0  
6 .  -10 P 
2.27 
2.21 
2.04 
2.32 
2.71 
2.81 
3.01 
2.99  
2.87 
2.76 
2 .89  
2 .85  
2.62 
2.60 
2.50 
2 -44  
2.45 
2.45 
2.34 
2 .19  
2 .04  
2.79 
1.95 
1.90 
1 .84  
1.74 
1.66 
1.61 
1 .60  
1.62 
1.72 
1.76 
1.66 
1.54 
1 .28  
0 .92  
0 .74  
0 . 8 4  
0 .82  
0.75 
0.76 
0 .82  
0 .92  
1.02 
1 e05 
0.90 
0 .84  
0.87 
0 .89  
0 .94  
1.02 
1.10 
1.09 
1.09 
1 .os 
1 e06 
6 '  10 PR 
-1 .10  
-1.10 
-1.10 
-1 .09  
-1 .09  
-1.09 
-1 .09  
-1.08 
-1.08 
-1.08 
-1 .07  
-1 .07  
-1 .06  
-1 .05  
-1.05 
-1 .04  
-1 .04  
-1 .02  
- 1 . 0 1  
-0 .99  
-0 .97  
-0 .95  
-0 .93  
-0 .90  
-0 .88  
-0 .84  
-0 .76  
-0 .64  
-0 .50  
-0 .45  
-0 .40  
-0 .36  
-0.31 
-0 .27  
-0 .17  
-0 .09  
-0.02 
0.01 
0 . 0 2  
0 . 0 2  
0 .02  
0 .02  
0 . 0 2  
0 . 0 3  
0.03 
0.03 
0.03 
0.03 
0 . 0 3  
0 . 0 4  
0 . 0 4  
0 .04  
0 . 0 4  
0 . 0 4  
0 . 0 4  
0 . 0 4  
1 .2  
1 . 1  
0 . 9  
1 .2  
1.6 
1 .7  
1 . 9  
1 .9  
1.8 
1.7 
1 . 7  
1 .8  
1 .8  
1 .6  
1 .5  
1 . 4  
1 . 4  
1 . 4  
1 .4  
1.3 
1.2  
1 . 1  
1 . 0  
1 .o 
1.0 
0 . 9  
0 . 9  
1.0 
1 . 1  
1 .2  
1 . 3  
1 .4  
1 . 3  
1 . 3  
1 . 1  
0 . 8  
0 . 7  
0 . 8  
0.8 
0.8 
0 . 8  
0 .8  
0 .9  
1.0 
1 . 1  
0 . 9  
0 . 9  
0 .9  
0 . 9  
1.0 
1 .1  
1 . 1  
1 . 1  
1 . 1  
1.1 
1.1 
-16 .52  -16 .63  
. 5 5  .65 
. 6 3  . 7 3  
-16 .50  -16.61 
. 3 7  - 4 8  
. 3 4  . 4 5  
- 2 9  .40 
29  .41  
. 3 2  .44  
. 3 5  .46  
. 3 4  .46  
- 3 1  . 4 3  
. 3 2  . 4 4  
. 3 9  .50  
. 3 9  . 5 1  
42  .37  
-16 .44  -16 .39  
. 4 3  .38  
. 4 3  .38  
. 4 6  - 4 1  
.50  - 4 6  
- 5 6  .52  
. 5 9  .55  
.60  - 5 6  
- 6 2  .59  
65  .62  
.6S - 6 2  
- 6 2  . 5 9  
-16 .55  -16 .53  
e52  .SO 
- 4 6  . 4 4  
. 4 3  .41  
.45  . 4 3  
-16 .48  -16 .46  
.55  . 5 3  
6 9  .A 7 . 76 .75  
- 6 7  .66  
6 8  - 6 7  
. 7 2  .72  
6 7  .68  
- 6 1  62 
56  .57  
. 5 5  56 
e62  - 6 3  
e65  .67  
6 3  .65  
62  . 6 4  
. 5 9  - 6 1  
.55  . 5 7  
- 5 1  . 5 4  
52 . 5 4  
. 5 1  . 5 4  
. 5 3  56 
52  .55  
71 - 7 1  
Til 
(' K) 
903 
895 
86 9 
908  
951 
960 
977 
975 
96 5 
956  
959  
96 7 
964  
943 
942 
930 
92 4 
926 
928  
917 
902 
884 
873 
070 
863  
853  
852 
861 
88 1 
889  
908  
917 
910 
902 
879 
837 
814 
839 
837 
823  
824  
835 
853  
868 
87 1 
849  
039 
843  
848 
855 
867 
877 
876 
875 
872 
8ro 
(l-1 
650 .7  
650. 5 
650 .3  
650 .1  
650 .0  
649 .9  
6 4 9 . 8  
649 .7  
649 .6  
649 .5  
6 4 9 . 4  
649 .3  
649 .1  
649 .0  
6 4 8 . 9  
648 .7  
6 4 8 . 5  
648 .2  
6 4 7 . 5  
647 .2  
646 .8  
6 4 6 . 4  
6 4 6 . 0  
6 4 5 . 6  
644 .7  
6 4 4 . 3  
644 .1  
6 4 3 . 9  
643 .7  
6 4 3 . 5  
6 4 3 . 3  
642 .8  
6 4 2 . 4  
6 4 1 . 9  
6 4 1 . 4  
640 .9  
6 4 0 . 4  
639 .9  
6 4 9 . 2  
6 4 7 . 8  
645  2 
6 3 9 . 4  
639 .0  
638 .5  
637 .6  
636 .8  
6 3 6 . 4  
6 3 6 . 1  
6 3 5 . 7  
6 3 5 . 4  
635 .1  
6 3 4 . 8  
634 .6  
6 3 4 . 4  
638 .1  
637 .2  
(def3.1 
47.9  
48 .1  
4 8 . 4  
48 .6  
48 .9  
49 .1  
49 .2  
49 .4  
49 .6  
49 .8  
50.0 
50.2 
50 .4  
50.6 
50.8 
48.8 
51.0 
51 - 6  
52.9 
S3.6 
54 .2  
54 .9  
55 .6  
56 .3  
56 .9  
57 .5  
58.1 
58 .7  
58 .9  
59 .1  
59 .3  
59 .5  
59 .7  
60 .2  
60 .6  
52.2 
60 .9  
6 1 . 2  
6 1 . 4  
61 .6  
61 .7  
6 1 . 8  
6 1 . 8  
61 .7  
61 .5  
61 .8  
6 1 . 6  
61 .3  
61 .0  
60 .7  
6 0 . 4  
60 .1  
59 .7  
59 .4  
58 .9  
58 .5  
6= - 6 0  
(deg. 1 
55.1  
56 .0  
56 .9  
57.6 
57 .9  
5 8 . 3  
58 .6  
58 .9  
59.1 
5 9 . 4  
59 .7  
59 .9  
60 .2  
6 3 . 4  
6 0 . 6  
60 .8  
61.0 
6 1 . 4  
62 .0  
62 .3  
61 .7  
62 .2  
62 .3  
62 .2  
62 .1  
61 .5  
6 1 . 8  
61 .1  
63 .7  
60 .4  
60 .2  
60 .0  
5 9 . 7  
59 .5  
5 8 . 8  
58.0 
57.2 
56 .3  
55 .4  
54 .4  
53 .4  
52 .3  
51 .1  
49 .9  
48 .7  
41 .4  
46 .1  
44 .8  
4 3 . 4  
42 .0  
40 .5  
39 .1  
37 .6  
36 .1  
34 .6  
33.1 
TN 
751 
745 
725 
759 
795 
8 0 3  
818 
817 
809 
802 
805 
813 
811 
793 
793 
783 
779 
781 
783 
775 
762 
748 
739 
736 
73 1 
722 
72 1 
729  
745 
752 
768 
775 
769 
76 1 
742 
705 
685 
705 
702 
689 
689  
697 
711 
72 1 
723 
703 
692 
695 
697 
701 
709 
716 
713 
711  
705 
705 
-70-  
MJD 
38036.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
40.5 
41.5 
42.0 
41.0 
38042.2 
42.4 
42.6 
42.8 
43.0 
43.2 
43.4 
43.6 
43.8 
44.0 
44.2 
44.4 
44.6 
44.8 
45.0 
45.2 
45.4 
45.6 
45.8 
38046.0 
46.5 
47.0 
47.5 
48.0 
48.5 
49.0 
49.5 
50.0 
50.5 
51.0 
51.5 
52.0 
52.5 
53.0 
53.5 
54.0 
3V.5 
55.0 
55.5 
56.0 
56.5 
57.0 
57.5 
58.0 
58.5 
59.0 
r. 
6 -  6 '  
-10 P 10 PR 
1.09 0.04 
1.12 0.04 
1.14 0.04 
1.08 0.05 
1.06 0.05 
1.09 0.05 
1.13 0.05 
1.06 0.06 
1.20 -0.01 
1.49 -0.18 
1.57 -0.28 
1.75 -0.34 
1.90 -0.36 
1.95 -0.38 
2.07 -0.40 
2.10 - 0 - 4 2  
2.16 -0.43 
2.17 -0.45 
2 22 -0 -  46 
2.20 -0.48 
2.15 -0.49 
2.23 -0.50 
2.25 -0.51 
2.19 -0.53 
2.15 -0.55 
2.11 -0.56 
2.06 -0.58 
2.09 -0.59 
2.08 -0.60 
2.17 -0.54 
2 -05  -0 57  
2.08 -0.61 
2.02 -0.64 
1.98 -0.66 
1.99 -0.68 
1.98 -0.70 
2.03 -0.72 
2.00 -0.74 
1.94 -0.76 
1.88 -0.78 
1.81 -0.80 
1.74 -0.81 
1.72 -0 .83 
1.89 -0.86 
1.90 -0.88 
1 8 3  -0.85 
1.91 -0.89 
1.98 -0.91 
2.18 -9;oz 
2.07 -0.93 
1.88 -0.94 
1.81 -0.95 
1.83 -0.96 
1.84 -0.97 
1 84 -D. 9 8  
1 e91 -0.99 
2.15 -0.99 
2.16 -1.00 
1.1 
1.2 
1.2 
I .  1 
I .  1 
1.1 
1.2 
1.1 
1.2 
1.3 
1.3 
1.4 
1.5 
1.6 
1.7 
1.7 
1.7 
1.7 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.1 
1 .o 
0.9 
0.9 
1.0 
1.0 
1 .o 
1.3 
1.1 
1 -3  
1.1 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
1.2 
1.2 
-16.51 
.49 
.49 
.51 
5 2  
5 0  
.48 
.51 
.49 
.44 . 4 4  
.40 
-16.36 
.35 
.32 
32 
- 3 1  
3 1  
.30 
031 
3 2  
. 3 1  
0 3 1  
3 2  
.33 . 3 4  
.36 
.38 
.38 
.37 
.38 
-16.38 
- 4 1  
.44 
.44 
.45 
.44 
4 6  
.49 
.53 
.57 
6 2  
.63 
.59 . 56 
.56 
.57 . 54  
.47 
.51 
.61 
6 5  
a65 . 6 5  
.65 
- 6 2  
.51 
e51  
-16.54 
5 3  
- 5 2  
.55 
.55 
.54 
.52 
.55 
.52 
.47 
.48 
.44 
-16.40 
- 3 9  
- 3 6  
.36 
.34 
34  . 33 
.34 
.36 
.34 
.34 
- 3 6  
.37 
.37 
.39 
4 1  
4 1  
- 4 0  
- 4 1  
-16.41 . 44  . 46 
-47  
- 4 8  
.47 
.48 
.51 
.55 . 59  
- 6 4  
.65 
.60 
.58 
.58 
.59 
.5b 
.49 
.54 
.63 
.67 
.67 
.67 
.62 
.59 
.48 
.48 
876 
880 
882 
875  
872 
876 
883  
874  
882 
897 
895  
9 0 8  
9 2 1  
9 2 4  
934  
935  
938  
938 
942  
9 3 8  
9 3 3  
940  
940  
9 3 4  
9 3  1 
9 2 8  
9 2 4  
917  
917 
919  
917  
916 
907 
90 1 
9 0 3  
896 
900  
894  
885  
874  
8 6 2  
848 
6 4 3  
857 
864 
864 
86 3 
870 
8 9 3  
878  
850  
836 
837 
837 
836 
844 
877 
877 
634.2 
634.0 
633.8 
633.7 
633.5 
633.5 
633.5 
633.6 
633.6 
633.7 
633.6 
633.5 
633.8 
633.8 
633.9 
634.0 
634.0 
634.1 
634.2 
634.3 
634.5 
634.6 
634.7 
634.7 
634.8 
634.9 
634.1 
634.3 
634.4 
634.5 
635.0 
635.0 
635.4 
635.6 
635.2 
635.7 
635.9 
636.0 
636.2 
636.3 
636.4 
636.5 
635. k 
636.7 
636.7 
636.8 
636.7 
636.7 
636.6 
036.5 
636.4 
636.2 
635.8 
635.5 
634.8 
634.4 
636 0 
635.2 
58.1 
57.6 
57.1 
56.6 
55.6 
54.6 
56.1 
55.1 
54.1 
53.6 
53.1 
52.7 
52.5 
52.3 
52. 1 
51.9 
51.8 
51.6 
51.4 
51.3 
51.1 
51.0 
50.8 
50.7 
50.5 
50.4 
50.2 
50.1 
50.0 
49.9 
49.8 
49.6 
49.4 
49.2 
49.0 
48.9 
48.9 
48.8 
48.9 
49.0 
49.1 
49.3 
49.5  
49.8 
50.2 
50.6 
51.1 
51.6 
52.? 
2c. 8 
53.5 
54.1 
54.9 
55.6 
56.3 
57.1 
57.9 
58.6 
C? 
31.5 
30.0 
28.4 
26.8 
25.2 
23.6 
22.0 
20.4 
18.8 
17.3 
15.7 
14.1 
13.4 
12.8 
12.2 
11.5 
10.9 
10.3 
9.7 
9.0 
8.4 
7.8 
7.2 
6.6 
6.0 
5.3 
4.7 
4.1 
3.5 
2.9 
2.3 
1.7 
0.3 
-1.2 
-2.6 
-3.9 
-5.3 
-6.6 
-7.9 
-9.1 
-10.3 
-11.4 
-12.5 
- 14.5 
-15.5 
-16.3 
-17.1 
-17.8 
-18.5 
-19.0 
-19.5 
-19.9 
-23.5 
-20.7 
-20.8 
-20.8 
-13.6 
-20.3 
7 0 7  
7 0 8  
7 0 9  
7 0 1  
697  
6 9 9  
7 0 3  
6 9 5  
7 0 0  
7 1 1  
7 0 8  
7 1 8  
7 2 8  
7 3 0  
7 3 7  
7 3 7  
7 4 0  
7 4 0  
7 4 2  
7 3 9  
7 3 5  
7 4 0  
7 3 9  
7 3 5  
7 3 2  
7 3 0  
7 2 6  
7 2  1 
7 2 0  
7 2 2  
7 2 0  
7 2 0  
7 1 2  
7 0 7  
736  
7 0 4  
7 0 7  
7 0 2  
6 9 5  
6 8 7  
6 7 8  
667  
664  
6 7 6  
682  
682  
6 8 2  
6 8 7  
7 0 7  
6% 
6 7 3  
6 6 3  
6 6 5  
6 6 5  
665  
6 7 2  
6 9 9  
698  
-7 1- 
Table 3 (Continued) 
MJD 
38077.5 
78.0 
78.5 
79.5 
80.0 
80.5 
81.0 
81.5 
82.0 
82.5 
83.0 
83.5 
84.0 
84.5 
85.0 
85.5 
86.0 
86.5 
87.0 
87.5 
88 .0  
38088.8 
89.0 
89.2 
89.4 
89.6 
89.8 
90.0 
90.2 
38090.5 
I 79.0 
91.0 
91.5 
92.0 
92.5 
93.0 
93.5 
94.0 
94.5 
95.0 
95.5 
38095.6 
95.8 
96.0 
96.2 
96.4 
96.6 
96.8 
97.0 
97.2 
97.4 
97.6 
97.8 
98.0 
98.2 
98.4 
98.6 
6 -  6 '  -10 P 10 PR 
2.57 -1.01 
2.58 -1.01 
2.57 -1.02 
2.52 -1.03 
2.60 -1.03 
2.66 -1.04 
2.73 -1.05 
2.78 -1.05 
2.81 -1.06 
20 81 -1 e07 
2.83 -1  e 0 8  
2.78 -1.08 
2.75 -1 -09 
2.73 -1-10 
2.71 -1.11 
2.69 -1.11 
2.70 -1.12 
2 75 -1 13 
2.72 -1.13 
2.66 -1.14 
2.62 -1.14 
2 -54 -1 15 
2.42 -1.16 
2-10 -1.16 
2.79 -1.16 
3.02 -1.16 
3.02 -1.16 
2.79 -1.16 
2.79 -1.16 
2.74 -1.16 
2.75 -1.16 
2.71 -1.17 
2.67 -1.17 
2.66 -1.17 
2.65 -1.17 
2 e64 -1 17 
2.67 -1.17 
2.73 -1.16 
2.73 -1.16 
2.82 -1.16 
2.72 -1 15 
2.59 - 1 . i ~  
2.69 -1.15 
3-10 -1.15 
3.83 -1.14 
3.95 -1.14 
3.81 -1.14 
3.62 -1.14 
3.54 -1.13 
3 59 -1  13 
3.53 -1.13 
3.48 -1.12 
3.42 -1.12 
3.45 -1.12 
3.51 -1.11 
3.56 -1.11 
3.57 -1.11 
1.6 -16.34 
1.6 .34 
1.5 . 35 
1.5 .37 
1.6 .34 
1.6 .33 
1.7 e31 
1.7 30 
1.7 29 
1.7 -30 
1.7 .29 
1.7 3 1  
1.7 -32 
1.6 .33 
1.6 .34 
1.6 .35 
1.6 .35 
1.6 .33 
1.6 .34 
1.5 .37 
1.5 .38 
1 e4 41 
1.3 -16.45 
1.5 . 36 
1.6 .33 
1.9 .27 
1.9 e27 
1.6 .33 
1.6 .34 
1.6 .35 
1.6 - 16.35 
1.5 -36 
1.5 .37 
1.5 .38 
1.5 .38 
1.5 .38 
1.5 .37 
1.6 .35 
1.6 .35 
1.7 .33 
1.6 .35 
i . 4  -i6.39 
1.5 -36 
1.9 -25 
2.7 .10 
2.8 .08 
2.7 .ll 
2.5 . 14 
2.4 -15 
2.5 .14 
2.4 .15 
2.4 16 
2.3 .I7 
2.3 16 
2.4 .15 
2.4 .14 
2.5 .14 
log P, 
(g/cm3) 
-16.29 
29 
30 
.32 
.30  
-29 
.28 
-26 
.26 
e 2 7  
.27 
.28 
30 
-31 
32 
.33 
. 3 3  
.32 
.33 
.35 
.37 
40 
-16.44 
.35 
.33 
26 
-27 
.33 
.33 
.34 
-16.34 
-36 
.37 
.38 
.38 
.39 
.38 
-36 
.36 
.34 
.37 
=:$.!+? 
.38 
.27 
e l 3  
.ll 
.13 
16 . l U  
.17 
.18 
.19 
-20 
- 2 0  
-19 
.18 
.18 
T, 
(OK) 
876 
876 
873 
867 
873 
877 
881 
885 
885 
884 
884 
878 
875 
872 
869 
866 
866 
869 
866 
859 
85 5 
845 
832 
859 
866 
884 
884 
866 
865 
86 1 
862 
85 7 
85 3 
851 
850 
848 
850 
856 
855 
862 
854 
842  
851 
883 
928 
934 
Y26 
915 
9 i O  
913 
910 
90 7 
903 
905 
908 
91 1 
912 
(l-1 
608.0 
607.5 
607.0 
606.6 
606.2 
605.8 
605.5 
604.9 
605 2 
604.6 
604.3 
604.0 
603.8 
603.5 
603.3 
603.1 
602.9 
602.6 
602.4 
602.2 
602.0 
601.8 
601.5 
601.4 
601.4 
601.3 
601.2 
631.1 
601.0 
601.0 
600.8 
600.6 
600.4 
600.1 
599.8 
599.5 
599.1 
598.8 
598.4 
597.9 
597.5 
597,4 
597.2 
597.0 
596.8 
596.6 
596.4 
596.2 
526 .0  
595.7 
595.6 
595.4 
595.2 
595.0 
594.8 
594.6 
594.4 
(deg. 1 
59.1 
58.7 
58.3 
57.8 
57.4 
57.0 
56.7 
56.3 
56.0 
55.7 
55.4 
55.2 
55.0 
54.9 
54.7 
54.7 
54.6 
54.7 
54.7 
54.8 
55.0 
55.2 
55.7 
55.8 
56.G 
56.2 
56.3 
56.5 
56.9 
57.2 
57.7 
58.3 
58.9 
59.6 
60.3 
61.8 
62.6 
63.4 
56.7 
61.1 
64.2 
64.3 
64.6 
64.9 
65.2 
65.6 
65.9 
66.2 
65.'; 
66.7 
67.0 
67.3 
67.6 
67.8 
68.1 
68.4 
68.6 
6, - 6 0  
(de& 1 
15.2 
16.6 
17.9 
19.2 
20.6 
21.9 
23.2 
24.4 
25.7 
27.0 
28.2 
29.4 
30.6 
31.7 
32.8 
33.9 
35.0 
36.0 
37.0 
37.9 
38.8 
39.6 
40.8 
41.1 
41.4 
41.7 
41.9 
42.2 
42.4 
42.6 
42.9 
43.4 
43.8 
44.2 
44.4 
44.6 
44.7 
44.7 
44.7 
44.5 
44.3 
44.2 
44.1 
44.0 
43.8 
43.7 
43.5 
43.3 
4 3 , l  
42.9 
42.7 
42.4 
42.2 
41.7 
41.1 
41.9 
41.4 
TN 
697 
697 
695 
69 1 
696 
700 
704 
707 
708 
708 
709 
705 
703 
702 
700 
698 
699 
703 
701 
696 
694 
688 
678 
701 
7 07 
722 
722 
707 
707 
704 
705 
702 
699 
699 
698 
698 
700 
705 
705 
711 
704 
694 
732 
728 
765 
7 70 
764 
755 
7 5 1  
754 
751 
748 
745 
747 
749 
751 
752 
- 7 3 -  
Table 3 (Continued) 
MJD 
38098.8 
99.0 
99 .2  
99 .4  
99.6 
9 9 . 8  
38 100 0 
0 0 . 2  
00 .4  
38100.5 
01.0 
01.5 
02 .0  
0 2 . 5  
03 .0  
0 3 . 5  
0 4 . 5  
05.5 
0 6 . 5  
0 7 . 0  
0 7 . 5  
0 8 . 0  
08 .5  
0 9 . 0  
0 9 . 5  
10.0 
10.5 
11.0  
11.5 
12.0 
12 .5  
13 .0  
13.5 
04.0 
05 .0  
06.0 
14.0 
14 .5  
15.5 
16 .5  
15.0 
16 .0  
17 .0  
17.5 
18.0 
18 .5  
19.0 
19.5 
20 .0  
20 .5  
21 .0  
21.5 
22 .0  
22 .5  
23 .0  
38123.2 
23 .4  
23 .6  
6 -  6 '  -10 P 10 PR 
3.60 -1.10 
3 .79  -1.10 
3 .59  -1.09 
3.37 -1 .09  
3.31 -1 .09  
3.20 -1.08 
3 .08  -1.07 
3 .13  -1.08 
3.04 -1.07 
3 .02  -1.06 
2 . 9 4  -1.05 
2 .91  -1.04 
2.84 -1.02 
2 . 8 3  -1.01 
2 .82  -1.00 
2 .81  -0 .98  
2 .81  -0.97 
2 .86  -0.94 
3.08 -0.92 
2 .82  -0.96 
2.92 -0 .93  
3.19 -0 .91  
3 .34  -0.90 
3.40 -0.90 
3.32 -0.89 
3.22 -0 .89  
3.12 -0.89 
3.07 -0.89 
2.92 -0.89 
2.82 -0 .90  
3.25 -0 -91  
3.36 -0.92 
3.01 -0.90 
3.32 -0.92 
3.30 -0.93 
3.29 -0.95 
3.26 -0.96 
3.22 -0.97 
3.17 -0.98 
3.11 -0.99 
3.10 -1.00 
3.14 -1.02 
3.16 -1 .03  
3.20 - 1  0 4  
3.22 -1.05 
3.23 -1.07 
3.25 - 1  08 
3.27 -1 .09  
3.33 -1.11 
3.38 -1.12 
3.41 -1  13  
3.30 -1.15 
3.12 -1.16 
3.05 -1.17 
3.10 -1 .18  
3.11 -1.18 
3.28 -1 .18  
3.31 -1.19 
2 - 5  -16 .13  
2 .7  .LO 
2 .5  . 1 3  
2. 3 .L7 
2 . 2  . 1 8  
2 . 1  . 2 1  
2 .0  . 22  
2.0 - 2 3  
2 .0  2 4  
2.0 -16 .24  
1 .9  26  
1.9 - 2 6  
1.8 . 2 7  
1.8 - 2 7  
1 .8  . 2 7  
1.8 . 2 7  
1.8 2 6  
1 . 9  - 2 6  
1.9 2 4  
2 . 0  . 2 3  
2 .2  . 19  
2 . 3  16  
2 .4  . 1 3  
2 .5  . 1 2  
2 . 4  . 1 3  
2 . 3  . 1 5  
2 .2  . 1 7  
2 .2  . 1 8  
2.0 . 2 1  
1 .9  - 2 3  
2 . 1  . 1 9  
2 . 3  . 1 4  
2 .4  . 1 2  
2 . 4  . 1 3  
2 .4  . 1 4  
2 . 3  . 1 4  
2 . 3  . 1 5  
2 . 2  - 1 6  
2 . 2  . 1 7  
2 . 1  . 1 9  
2 .1  .1Y 
2 . 1  . 19  
2 . 1  19 
2 . 1  . 1 8  
2 . 2  . 1 8  
2 .2  . 1 8  
2.2 - 1 8  
2 . 2  . 1 8  
2 . 2  . 1 7  
2 . 3  . 1 7  
2 . 3  16  
2 . 1  . 1 9  
2 . 0  . 2 3  
1 .9  - 2 5  
1 .9  . 2 4  
1 .9  -16 .24  
2 . 1  . 2 1  
2 .1  . 2 0  
1% P, =lT 
(g/cm3) 
-16.17 9 1 3  
.L4 92 3 
. 1 8  912  
. 2 2  899 
. 2 3  896  
. 2 5  888  
. 2 7  8 8 3  
. 2 8  880  
. 2 9  877  
-16 .29  876 
. 3 1  870 
. 3 2  868  
. 3 3  864 
. 3 4  8 6 3  
. 3 4  86 2 
. 3 4  862 
. 3 4  862 
. 3 4  862 
. 3 3  86 5 
- 3 2  869 
. 2 8  880 
2 6  887 
. 2 3  895 
.22  898  
. 2 4  8 9 3  
- 2 6  887 
. 2 8  880  
. 2 9  876  
. 3 3  8 6 6  
. 3 5  858  
- 3 1  870  
. 2 7  8 8 4  
- 2 5  889  
- 2 6  887 
- 2 6  8 8 4  
.27  8 8 3  
. 2 8  880  
- 2 9  876  
. 3 0  872  
.32  86 8 
. 3 3  866  
. 3 2  86 7 
. 3 2  86 8 
. 3 2  869 
. 1 5  869  
. 1 5  86 8 
.15 8 6 8  
.15 869  
. 1 4  87 1 
.13 873  
. 1 3  8 7 4  
16 8 6 6  
. 2 0  8 5 3  
. 2 2  848  
.21  85 1 
-16.21 85 1 
. 1 7  862 
16  864  
z a a - a a  
(h) (deg.1 
594 .2  68 .9  
594 .0  6 9 . 1  
593 .8  6 9 . 3  
593 .4  69 .8  
593.6 6 9 . 5  
593 .2  70 .0  
592 .9  70 .2  
592.7 70 .4  
592.5 70 .5  
592 .4  70.6 
591.8 71.0 
5 9 1 . 3  71 .4  
590 .1  7 1 . 9  
589.5 72 .1  
5 8 8 . 9  72 .3  
590.7 71 .7  
588 .3  72.4 
587 .7  72 .4  
587 .1  72.4 
586.5 72.3 
585 .9  72.2 
584.8 71 .9  
583.8 71.5 
5 8 2 . 9  70 .9  
5 8 5 . 4  72.1 
5 8 4 . 3  71.7 
583 .3  71 .2  
582.5 70.6 
582 .1  7 0 . 3  
581 .7  6 9 . 9  
5 8 1 . 4  69 .5  
581 .1  69 .1  
5 8 0 . 9  68.7 
580 .6  6 8 . 3  
5 8 0 . 4  67 .9  
5 8 0 . 1  6 7 . 1  
5 7 9 . 9  66 .2  
579 .8  65 .8  
5 7 9 . 7  6 5 . 4  
579 .7  6 5 . 0  
579 .6  6 4 . 3  
579 .6  6 4 . 0  
579 .6  6 3 . 7  
579 .6  63 .4  
579 .6  63.2 
579 .7  6 3 . 0  
580 .2  6 7 . 5  
580.0 66 .6  
579 .7  64.7 
579 .7  62 .8  
519 .7  62 .7  
579 .8  62.6 
5 7 9 . 9  62.5 
5 7 9 . 9  6 2 . 5  
580 .0  6 2 - 6  
580 .0  62 .6  
5 8 0 . 0  6 2 . 6  
5 8 0 . 0  62.7 
blT - 60 
(de& ) 
4 3 . 8  
4 0 . 5  
40 .1  
39 .8  
39.4 
39 .1  
3 8 . 7  
38 .3  
37.9 
37.7 
3 6 . 7  
35 .6  
34 .4  
33 .2  
3 2 . 0  
30 .7  
2 9 . 3  
2 7 . 9  
26 .5  
25 .0  
2 3 . 5  
2 2 . 0  
20 .5  
18 .9  
1 7 . 3  
1 5 . 7  
14 .0  
1 2 . 4  
1 0 . 7  
9 .0  
7 . 3  
5 .6  
3 . 9  
2 . 2  
0 . 4  
- 1 . 3  
- 3 . 0  
-4 .7 .  
- 6 . 5  
-8 .2  
-9 .9  
-11 .6  
-13 .3  
-15 .0  
- 1 6 . 6  
- 1 8 . 3  
-19.9 
-21.5 
-24.7 
-26.2 
-27.8 
-29 .2  
-30 .7  
-32.1 
-32.7 
-33 .2  
-33 .7  
-23.1 
=N 
7 5 3  
7 6  1 
751  
741 
738  
732 
727 
724  
722 
721  
715  
713  
708  
707 
7 0 5  
704  
703  
7 0 3  
704  
707 
715 
719  
725  
726  
721 
715  
709  
705  
696  
6 8 9  
6 9 8  
708 
712 
709  
707  
706 
703  
700 
697  
6 9 3  
691 
6 9 3  
6 9 4  
695  
695  
6 9 5  
6 9 6  
697  
700 
702 
7 0 4  
6 9 8  
6 8 9  
686  
690  
6 9 0  
6 9 9  
702 
-74- 
MJD 
38123.8 
24.0 
24.2 
24.4 
24.8 
24.6 
25.0 
25.2 
25.4 
25.6 
25.8 
26.0 
26.2 
26.4 
38126.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 
30.0 
30.5 
31.0 
31.5 
32.0 
32.5 
38132.6 
32.8 
33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
38135.0 
35.5 
56.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
38140.2 
40.4 
40.6 
40.8 
41.0 
41.2 
6 -  6 '  -10 P 10 PR 
3.58 -1.19 
4.02 -1.19 
4.22 -1.20 
4.11 -1.20 
3.93 -1.20 
3.83 -1.21 
3.75 -1.21 
3.76 -1.21 
3.76 -1.22 
3.75 -1.22 
3.67 -1.22 
3.57 -1.22 
3.54 -1.23 
3.50 -1.23 
3.49 -1.23 
3.44 -1.23 
3.32 -1 e24 
3.28 -1.24 
3.29 -1 -24 
3 .30  -1  24 
3.24 -1.24 
3.20 -1 -24 
3.20 -1 -24 
3.33  -1.24 
3.51 -1.24 
3.69 -1.24 
3.89 -1 23 
3.93 -1  -23 
4.06 -1.23 
4.12 -1.22 
4.47 -1.22 
4.31 -1.22 
4.21 -1 - 2  1 
4.07 -1.21 
4.07 -1.20 
4.16 -1.20 
4.64 -1.20 
4.35 -1.19 
3.69 -1.19 
3.42 -1.18 
3.43 -1.17 
3 - 5 5  - i . i 6  
3.31 -1.14 
3.34 -1.13 
3.38 -1.11 
3- 54 -1.09 
3.65 -1.07 
3.59 -1.05 
3.39 -1.02 
3.19 -1.00 
3 - 1 1  -0.99 
3.13 -0.98 
3. LO -0.96 
3 03 -0 -95 
3 01 -0.94 
2.97 -0.93 
Table 3 (Continued) 
2.4 
2.8 
3.0 
2.9 
2.7 
2.6 
2.5 
2. s 
2.5 
2.5 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.1 
2.0 
2.0 
2.1 
2.0 
2.0 
1.9 
2.1 
2.3 
2.5 
2.7 
2.7 
2.8 
2.9 
3.2 
3.1 
3.0 
2.9 
2.9 
3.0 
3.4 
3.2 
2.5 
2.2 
2.3 
2.2 
2.2 
2.3 
2.4 
? ?  L.L 
2.6 
2.5 
2.4 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
-16.15 -16.11 
e07 - 04 
04 .01 
.06 .02 
e09 .05 
.ll 07 
.12 .08 
.12 .08 
.12 .09 
.12 -09 
.14 .LO 
16 .12 
16 -13 
.17 .14 
-16.17 -16.14 
19 -15  
.21 .18 
.22 19 
.22 .19 
.22 19 
-23 .20 
24 .22 
24 .22 
.21 -19 
.I7 .15 
14 .12 
.10 09 
-16.09 -16.08 
07 36 
-06 .05 
.01 .oo 
.03 -03 
05 .34 
a07 06 
-07 06 
- 0 5  -05 
-15.98 -15.98 - 16.02 -16.02 . 13 .13 
-16.18 -16.18 
17 .18 
.*. i o  i 20  . 19 .21 
.18 .20 
.17 - 0 1  
.13 -15.98 
.11 -96 
. I 1  .98 
. L Y  - i e . G i  
.18 05 
-16.19 -16.07 
.18 36 
19 07 
.20 .08 . 20 -09 
.21 .10 
T, 
('K) 
880 
903 
912 
907 
89 8 
892 
888 
888 
888 
887 
882 
877 
875 
872 
87 1 
86 7 
859 
856 
857 
857 
852 
849 
848 
856 
867 
877 
887 
889 
896 
898 
914 
906 
90 2 
895 
895 
899 
920 
907 
874 
859 
859 
A54 
851 
853 
856 
864 
870 
86 7 
856 
844 
840 
84 1 
839 
835 
834 
832 
(km) 
580.0 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.1 
580.0 
579.9 
579.8 
579.6 
579.4 
579.2 
578.9 
578.6 
578.3 
577.9 
577.5 
577. 1 
577.0 
576.8 
576.6 
576.4 
576.2 
576.0 
575.7 
575.5 
575.3 
575.1 
574.8 
574.6 
574.3 
573.7 
573.0 
572.3 
571.6 
570.8 
570.0 
569.3 
568.5 
566.9 
566.5 
566.2 
565.9 
565.2 
564.9 
T L 7  7 
A", . I 
565.6 
(de& 1 
62.7 
62.8 
62.9 
62.9 
63.0 
63.1 
63.2 
63.4 
63.5 
63.6 
63.8 
63.9 
64.1 
64.2 
64.3 
64.8 
65.3 
65.9 
66.5 
67.2 
67.9 
68.6 
69.4 
70.2 
71.0 
71.8 
72.6 
72.8 
73.1 
73.4 
73.7 
74.0 
74.4 
74.7 
75.0 
75.3 
75.6 
75.8 
76.1 
76.4 
77.1 
77.7 
78.3 
78.8 
79.3 
79.7 
80.0 
80.3 
80.8 
80.8 
80.9 
80.9 
80.9 
81.0 
81.0 
o n  A 
"I- - 
6, - 60 
(deg. I 
-34.3 
-34.8 
-35.3 
-35.8 
-36.3 
-36.8 
-37.3 
-37.8 
-38.2 
-38.7 
-39.2 
-39.6 
-43.0 
-40.5 
-40.7 
-41.7 
-42.6 
-43.5 
-44.3 
-45.0 
-45.6 
-46.2 
-46.7 
-47.1 
-47.4 
-47.6 
-47.7 
-47.8 
-47.8 
-47.8 
-47.8 
-47.8 
-47.8 
-47.7 
-47.7 
-47.6 
-47.5 
-47.4 
-47.3 
-47.2 
-46.9 
-46.5 
-46.0 
-45.4 
-44.8 
-44.1 
-43.4 
-42.6 
-41 e 7  
-40.8 
-40.4 
-40.0 
-39.6 
-39.2 
-38.8 
-38.4 
TN 
715 
734 
742 
739 
732 
728 
725 
72s 
726 
726 
722 
718 
717 
715 
715 
713 
708 
707 
708 
710 
707 
706 
706 
714 
723 
733 
742 
744 
749 
752 
765 
759 
756 
750 
750 
754 
772 
761 
734 
721 
721 
717 
715 
716 
718 
725 
730 
726 
717 
706 
703 
733 
701 
698 
697 
6 94 
-75 -  
MJD 
38141.4 
41.6 
41.8 
42.0 
42.2 
42.4 
42.6 
38143.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
38146.2 
46.6 
46.8 
47.0 
47.2 
38147.5 
48.0 
48.5 
49.0 
49.5 
38149.6 
49.8 
50.0 
50.2 
50.4 
50.6 
51.0 
51.2 
51.4 
51.6 
52.0 
52.2 
52.4 
52.6 
52.8 
53.0 
53.2 
53.4 
53.6 
53.8 
381 54.0 
54.5 
55.0 
55.5 
56.0 
56.5 
57.0 
57.5 
46.4 
50.8 
51.8 
6 -  6 '  -10 P 10 PR 
2.89 -0.91 
2.96 -0.90 
2.95 -0.88 
2.95 -0.87 
3.17 -0.85 
3.23 -0.84 
3.32 -0.82 
2.98 -0.79 
2.59 -0.74 
2-51 -0.69 
2.47 -0.63 
2.44 -0.56 
2.58 -0.49 
2.64 -0.42 
2.67 -0.39 
2.89 -0.35 
3.04 -0.32 
3 - 2  1 -0.28 
3.06 -0.25 
2 . 8 1  -0.21 
2.70 -0.15 
2 65 -0.06 
2.43 0.03 
2.55 0.03 
2.48 0.03 
4.59 0.03 
4.76 0.03 
5.90 0.03 
4.49 -0.05 
4.33 -0.09 
4.14 -0.13 
4.16 -0.17 
4.21 -0.20 
4.23 -0.24 
2.51 0.03 
4.02 0.03 
5.00 0.00 
4-27 -0.27 
4.29 -0.31 
4.20 -0.34 
4.33 -0.37 
4.42 -0.40 
4.48 -0.43 
4-60 -0.45 
4-86 -0.47 
5.10 -0-52 
5.09 -0.53 
4.94 -0.55 
4.96 -0.60 
4.86 -0 .65 
4.86 -0.69 
4.94 -0.73 
5.08 -0.77 
5.24 -0.80 
5.38 -0.83 
6 -  -10 PA 
2.0 
2.1 
2.1 
2.1 
2.3 
2.4 
2.5 
2.2 
1.8 
1.8 
1.8 
1.9 
2.1 
2.2 
2.3 
2.5 
2.9 
2.8 
2.6 
2. r 
2.5 
2.6 
2.5 
2.5 
2.6 
2.5 
4.0 
4.6 
4.8 
5.9 
5.0 
4.4 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
4.0 
4.0 
4.1 
4.4 
4.6 
4.6 
4.4 
4.4 
4.2 
4.2 
4.2 
4.3 
4.4 
4.5 
Table 3 (Continued) 
-16.22 
.20 
.20 
.19 
14 
.13 
.11 
-16.17 
-25 
-25 
-25 
- 2 3  
.18 
16 
-16.14 
-09 
e06 
.03 
.05 
.08 
-16.09 
.08 
. I 1  
-09 
.08 
- 16.09 
-15.88 
.82 
.81  
.72 
.79 
.84 
86 
.89 
.89 
.88 
.89 
.89 
.89 
-90 
.89 
. 88  
.88 
.85 
.83 
.83 
-15.85 
.85 
- 8 6  
.87 
-85 
.84 
.83 
. 8 r  
. 8 r  
log P, 
(g/ c m 3  1 
-16.11 
.09 
.09 
.03 
09 
.OS 
32 
-16.08 
.16 
-17 
.17 
.17 
.12 
.10 
-16.39 
04 
.01  
-15.98 
-16.00 - 04 
-16.05 
-04 
07 
06 
.06 
-16.07 
-15.86 
.80 
.79 
.70 
.77 
.83 
-85 
-87 
.88 
.88 
.88 
.88 
.88 
.90 
.89 
.88 
.88 
.87 
.85 
.83 
.83 
-15.85 
-85 
.87 
.88 
.88 
.87 
.86 
.85 
*, 
('K) 
82 7 
832 
832 
833 
846 
849 
855 
836 
81 3 
810 
810 
812 
824 
831 
834 
847 
856 
865 
859 
848 
845 
847 
838 
84 1 
842 
839 
90 3 
92 1 
926 
957 
93 1 
914 
907 
899 
898 
898 
897 
897 
896 
89 1 
894 
896 
897 
900 
908 
913 
913 
907 
905 
900 
897 
898 
90 1 
904 
907 
(km) 
564.6 
564.3 
564.0 
563.7 
563.3 
562.7 
563.0 
562.1 
561 3 
560.6 
55908 
559.1 
558.3 
557.6 
557.4 
557.1 
556.8 
556.5 
556.3 
556.0 
555.6 
555.0 
554.4 
553.8 
553.3 
553.2 
553.0 
552.6 
552.4 
552.0 
551.8 
551.6 
551.3 
551.0 
550.8 
550.7 
552.8 
552 2 
551.5 
551.1 
550.5 
550.4 
550.2 
550.1 
550.0 
549.8 
549. r 
549.6 
549.3 
549.0 
548.8 
548.5 
548.3 
548.1 
547.9 
(deg- 1 
81.0 
81.0 
81.0 
81.0 
81.0 
80.9 
80.9 
80.8 
80.5 
80.2 
80.0 
79.7 
79.4 
79.2 
79.1 
79.0 
78.8 
78.7 
78.5 
78.3 
77.9 
77.4 
77.0 
76.6 
76.5 
76.3 
76.1 
76.0 
75.8 
75.6 
75.4 
75.2 
75.1 
74.9 
74.7 
74.5 
74.4 
74.2 
74.0 
73.8 
73.7 
73.5 
73.2 
00.  r 
13.3 
73.0 
72.9 
72.7 
72.3 
72.0 
71.7 
71.4 
71.1 
70.9 
70.7 
6, - 6a 
(de& 1 
-38.0 
-37.6 
-37.1 
-36.7 
-36.3 
-35.8 
-35.4 
-34.4 
-33.3 
-32.1 
-30.8 
-29.6 
-28.3 
-27.0 
-26.5 
-25.4 
-24.9 
-24.4 
-23.8 
-23.0 
-21.7 
-20.3 
-18.9 
-26.0 
-17.6 
-17.3 
-16.7 
-16.2 
-15.6 
-15.1 
-14.5 
-14.0 
-13.4 
-12.9 
-12.3 
-11.8 
-11.2 
-10.7 
-10.1 
-9.6 
-9.0 
-8.5 
-7.9 
-7.4 
-6.8 
-6.3 
-5.7 
-5.2 
-3.9 
-2.s 
-1.2 
0.1 
1.4 
2.6 
3.8 
=N 
690 
694 
693 
694 
704 
707 
711 
695 
674 
671 
670 
670 
679 
b83 
685 
696 
703 
710 
704 
695 
691 
692 
684 
685 
685 
682 
734 
748 
752 
755 
741 
734 
727 
726 
726 
72 5 
724 
724 
719 
72 1 
723 
723 
725 
731 
735 
734 
729 
72 7 
723 
720 
720 
722 
727 
716 
725 
- 7 6 -  
Table 3 (Continued) 
MJD 
38158.0  
58 .5  
5 9 . 0  
59 .5  
60 .0  
6 0 . 5  
6 1 . 0  
38161.2  
61 .4  
6 1 . 6  
61 .8  
62 .0  
62 .2  
62 .6  
62 .8  
6 2 . 4  
63.0 
38163.5 
64 .5  
65 .5  
66 .0  
6 6 . 5  
64 .0  
6 5 . 0  
67 .0  
6 7 . 5  
6 8 . 0  
6 8 . 5  
38168.8  
69 .0  
69 .2  
6 9 . 4  
6 9 . 6  
69 .8  
70 .0  
70 .2  
70 .4  
38 170 .5  
71 .5  
72 .0  
72 .5  
73 .0  
73 .5  
74 .0  
74.5 
75-n 
7 5 . 5  
76 .0  
76 .5  
71 .0  
38176 .8  
77 .0  
77 .2  
7 7 . 4  
77 .6  
6 .  -10 P 
5.49 
5.95 
6 .22  
6 .27  
6 .18  
6 .12  
6 .11  
6 .10  
6 .12  
6 . 1 0  
6 .10  
6 .11  
6 .14  
6 . 6 9  
6 .71  
6 . 2 5  
6.01 
5 . 8 8  
5.70 
5 .18  
4 . 9 0  
4 . 8 3  
4 .82  
4 .70  
4 .69  
4 . 7 5  
4 . 3 6  
4 . 5 9  
5.27 
5 .68  
5 .53  
4 . 8 7  
4 . 8 0  
4 . 7 4  
4 . 7 0  
4 . 6 5  
4 .61  
4 . 3 9  
3 . 9 6  
3 .89  
3 . 8 3  
3 .74  
3 .65  
3 .64  
3 .73  
3 .97  
4 . 1 2  
4 .15  
4 . 1 4  
4 . 1 3  
4 . 0 6  
4 . 4 2  
4 . 8 0  
5 .21  
4 . 9 6  
6 '  
10 PR 
-0.86 
-0 .89  
-0 9 2  
-0 .94  
-0.97 
-0 .99  
-1 00 1 
-1.00 
-1.03 
-1 .04  
-1 .05  
-1 .06  
-1 .07  
-1 .07  
-1 .08  
-1 .09  
-1.10 
-1 .12  
-1 .13  
-1 .15  
-1 .16  
-1 .17  
-1 .18  
-1 .19  
-1 .20  
-1 .21  
-1 .22  
-1 .04  
-1 .23  
-1 .23  
-1 .23  
-1 .24  
-1 .24  
-1 .24  
-1 .24  
-1 .25  
-1 .25  
-1 .25  
-1 .26  
-1 .26  
-1 .26  
-1 .27  
-1 .27  
-1 .27  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
-1 .28  
4 . 6  -15 .82  
5 . 1  . 7 9  
5 . 3  . 7 7  
5 . 3  . 7 7  
5 . 2  . 7 8  
5 . 1  . 7 8  
5 . 1  * 7 9  
5 . 1  -15 .79  
5 . 1  . 7 9  
5 . 1  . 7 9  
5 .0  . 7 9  
5 . 1  . 79  
5 . 1  . 7 9  
5 .6  . 75  
5 .6  . 7 4  
5.2 . 7 8  
4 . 9  . 80  
4 . 8  -15 .82  
4 . 6  . 84  
4 . 0  . 8 9  
3 . 8  - 9 2  
3.7  . 9 3  
3 . 6  . 9 4  
3 .5  . 9 5  
3 . 5  96  
3 . 5  . 9 5  
3.1 -16 .00  
3 .4  -15 .97  
4.0 -15 .89  
4 . 4  . 85  
4 . 3  - 8 6  
3 . 6  . 9 4  
3 .6  . 9 5  
3 .5  . 95  
3 .5  . 9 6  
3 .4  . 9 7  
3 .4  . 9 7  
3 .1  -16 .00  
2 . 7  . o r  
2 .6  . 0 8  
2 .6  . UY 
2 . 5  . l l  
2 . 4  . 1 2  
2 . 4  .13 
2 .5  .11 
2 . 7  - 0 7  
2 . 8  0 4  
2 .9  0 4  
2 . 9  . 0 4  
2 . 8  - 0 4  
-15.84 
-80  
.78  
.78  
. 7 9  
.80  
.81  
-15 .81  
.81  
.81  
.81  
.81  
.81  
.77  
.77  
-81  
.83  
-15 .84  
. 8 6  
92 
.95  
.97  
.97  
.99  
-16 .00  
-15 .99  
-16 .05  
.02  
-15 .94  
- 9 0  
- 9 2  
. 9 9  
-16 .00  
.01 
. 0 2  
. 0 2  
. 3 3  
-16 .06  
. 1 3  
. 1 5  
. i o  
. 1 8  
. 2 0  
. 2 1  
. 2 0  
- 1 6  
- 1 4  
. 1 4  
. 1 4  
. 1 5  
909  
921  
928 
928 
9 2 4  
922 
920  
920 
923 
919 
918 
918 
919 
933 
934  
92 1 
913  
909  
902 
884 
874 
870 
868 
862 
86 1 
86 2 
846 
854  
878 
89  1 
885 
862 
859 
857 
855 
852 
850 
84 1 
82 1 
817 
8 i 3  
807 
80  1 
800 
804  
8 14 
820  
823 
819 
817 
2 .8  -16 .05  -16 .16  813  
3.1 -15 .99  .11 828 
3 .5  . 9 4  06  842 
3 .9  . 8 9  .01 856 
3 .7  . 9 2  - 0 4  847 
z alr-ao 
(km) (de&) 
547 .8  70 .5  
547 .7  70 .4  
547 .6  70 .3  
547 .5  7 0 . 3  
5 4 7 . 3  70 .3  
547 .1  70.5 
547 .2  7 0 . 3  
547 .1  70 .5  
547 .0  70 .6  
547 .0  70 .7  
546 .9  70 .8  
546 .9  70.9 
546 .8  71 .3  
546 .8  71 .1  
546 .7  71 .2  
546 .6  71 .5  
5 4 6 . 4  71 .9  
546 .2  72 .3  
546.0 72.8 
5 4 5 . 8  7 3 . 3  
545 .5  73.9 
545 .2  74 .5  
544 .9  75.2 
544 .6  75 .9  
544 .3  76 .6  
543 .9  77 .4  
543 .5  78 .1  
546 .6  71 .3  
543 .3  78 .6  
543.1 78.9 
543 .0  79 .2  
542 .8  79 .5  
542 .6  79.8 
542 .4  80.1 
542 .1  80 .7  
541 .9  81.0 
542 .3  80 .4  
541 .8  81 .1  
541 .3  81.8 
540.8 82 .5  
5 4 0 . 3  83.2 
539 .8  83 .8  
539 .2  84 .3  
538 .7  84 .8  
538 .2  8 5 . 3  
537 .6  85.7 
537 .0  86.0 
536.4 86.3 
535.1  86.7 
535 .7  86 .5  
534 .7  86.8 
534 .4  86 .8  
534 .2  86 .9  
533 .7  86 .9  
533 .9  86 .9  
blr - 60 TN 
(de& 1 
5.0  729  
6 .2  738 
7 . 4  743 
8.5 744  
9 . 5  741 
10 .6  739  
11 .6  738 
11 .9  738 
12 .3  738 
12 .7  737 
13 .0  737 
13.4 737 
13 .7  738 
14.1 750 
14 .4  750 
14.7 740 
15.3 734  
15 .8  731  
1 6 . 4  726 
17 .0  712 
17 .6  704  
18 .0  702 
18 .4  701 
18 .7  697 
19 .0  696  
19 .1  698  
19 .2  685  
19 .2  693  
19 .2  712 
19.1 723  
19.1 719  
19 .3  703 
18 .9  698 
1 8 . 8  696  
18.7 695  
18 .6  693  
1 8 . 4  692 
1 8 . 4  684  
18.0 669 
17 .5  665  
? 6 ; 0  6 6 2  
16.3 658  
15 .5  654  
14 .8  653  
13 .9  656 
13 .0  665  
12.0 670  
i i . 3  6 7 3  
9 . 9  669  
8 .8  667  
8 .1  665 
7 .6  677 
7 .1  688  
6 .6  700 
6 . 1  693  
- 7 7 -  
MJD 
38  177.8 
7 8 . 0  
78 .2  
78 .4  
78 .6  
78 .8  
38179.0 
79 .5  
80.0 
80.5 
38181.0 
8 1 . 2  
81 .4  
81.6 
81.8 
82.0 
82 .2  
38182.5 
83.0 
8 3 . 5  
84.0 
84.5 
85.0 
85.5 
86.0 
86.5 
38  187.0 
87.2 
87 .4  
87.6 
87.8 
88 .0  
88.2 
88.4 
88.6 
8 8 . 8  
89.0 
6 .  6 ’  -10 P 10 PR 
5 .23  -1.28 
5.54 -1 .28 
6.08 -1.28 
5.98 -1 .28  
5.23 - 1 . 2 8  
5.20 -1 2 8  
5.12 -1.28 
5.02 -1.28 
4.92 -1 28 
4.92 -1 .28  
4.95 - 1 . 2 8  
5.22 - 1 . 2 8  
6 .02  -1.27 
5.88 -1 .27 
5.57 -1.27 
5.52 - 1 . 2 7  
6.30 -1.27 
5.43 -1.27 
5.40 -1 .27  
5.42 -1.27 
5.23 -1 e27 
4.62 -1.27 
4.48 -1.27 
4 - 4 1  -1.27 
4.09 -1.27 
3 .78  -1.27 
7.05 -1.28 
9.15 -1.28 
8.90 -1  - 2 8  
8.00 - 1 . 2 8  
7.00 -1 .28  
7.35 -1.28 
6.83 -1  2 8  
6.61 -1 .28  
6 .61  -1 .28  
6.45 -1 -28  
7.27 -1.28 
Table 3 (Continued) 
3 .9  
4 .3  
4 .8  
4.7 
3.9 
3 . 9  
3.8 
3 . 7  
3 .6  
3.6 
3.7 
3.9 
4.7 
5.0 
4 .6  
4.3 
4.2 
4.2 
4.1 
4 . 1  
4 .0  
3.3 
3.2 
3.1 
2 .8  
2 .5  
5 .8  
7 . 9  
7 . 6  
6.7 
5.7 
6 . 0  
6 .1  
5.5 
5 . 3  
5 . 3  
5.2 
-15 .89  
- 8 6  
. R O  
. 8 1  
. 89  
.89 
-15.90 
- 9 1  
92  
.92 
-15 .92  
.89  
.80 
.78 . 82 
.85  
.85 
-15.86 . 86  
.86  
.88  
- 9 6  
.97 
.98  
-16 .03  
- 0 9  
-15.72 
.59 
6 0  
- 6 5  
7 2  
- 7 0  
- 7 0  
.74  
.75 
.75  
.77 
- 1 6 . 0 1  
-15.98 
.93 
.94 
-16.02 
.02 
-16.03 
.35 
.07  
.07 
-16.07 
.04 
-15.96 
.93 
.97 
-16.31 
.01 
-16.02 
.03 
.03 
05  
.13 
.15 
.17 
.22 
.27 
-15.90 
.77 
.78 
- 8 4  
.91 
.89  
. 8 8  
.92 
.94 
.94 
- 9 6  
856 
866 
881 
878 
854 
85 3 
850 
845 
840 
839 
839 
848 
873 
880 
868 
858 
85 6 
853 
851 
8 5  1 
844 
8 2 1  
815 
812 
798  
7 8 3  
890 
934  
929  
910 
887 
894 
895 
883 
877 
877 
872 
(km) 
5 3 3 . 4  
533.1 
532.9 
532.6 
532.4 
532.1 
531.9 
531.2 
530.6 
530 .1  
529.5 
529 .3  
5 2 8 . 9  
528.7 
528 .5  
528 .3  
528.0 
527.5 
527 .1  
526.2 
529.1 
526 .6  
525.9 
525 .5  
525.2 
524  - 9 
524.6 
524 .5  
524 .4  
524 .3  
524.2 
524 .1  
524.0 
524 .0  
5 2 3 . 9  
523 9 
523.8 
z a -ao 
TT 
(de& 1 
86 .9  
8 6 . 9  
86.9 
86.9 
86 .9  
86.8 
86.8 
86.7 
86.3 
86.0 
85 .9  
85.8 
85.7 
85.6 
85 .4  
85.3 
85.1 
84.7 
84 .3  
83.9 
83.4 
83.0 
82 .5  
82.0 
81.6 
81.1 
80.9 
80.7 
80.5 
80.3 
80.1 
7 9 . 9  
79 .6  
79.2 
86.5 
79 .7  
79 .4  
611 - 6 0  
(deg. 1 
5.6 
5 .1  
4.6 
4.1 
3.5 
3 .0  
2.5 
1 . 1  
-0 .3  
-1.7 
-3 .2 
-3 .8  
-4 .4 
-5.0 
-5 .6 
-6 .2 
-6 .8 
-7.7 
-9.2 
-10.7 
-12 .3  
-13.9 - 15.4 
-17.0 
-18.6 
-20.2 
- 2 1 . 8  
-22 5 
- 2 3 . 1  
-23.7 
-24 .4  
-25.7 
-26.3 
-26.9 
-28 .2  
-25.0 
-27 .6  
TN 
7 0 0  
7 0 8  
72 1 
718  
6 9 8  
697 
695  
691  
687  
686  
686  
6 9 4  
7 1 4  
7 1 9  
7 1 3  
702  
700  
697 
696  
696  
690  
672 
6 6 8  
665  
6 5 4  
642 
730  
767 
763  
748  
7 2 9  
7 3 4  
7 3 6  
726  
7 2 1  
721  
718  
-78-  
Model 
a 
b 
C 
d 
Table 4. --Density at per igee p on MJD 37650. 0 with various 
IT 
assumptions f o r  the drag coefficient C, 
k c  ommodation 
coefficient a 
= 1  
= 1  
cD 
at per igee 
2. 2 
2. 2 
2. 65 
2. 65 
cD 
along orbi t  
constant 
varying with 
molecular 
speed rat io  s 
constant 
varying with 
s anda  
1.210 x 1 0 - l ~  
1.197 x 1 0 - l ~  
1.005 x 1 0 - l ~  
0. 976 x 1 0 - l ~  
~~ 
)eviatior 
f rom 
model a 
- 
- 1 70 
- 19% 
- 79- 
3 Table 5. --Atmospheric variations related to  geomagnetic s to rms  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
37364 
368 
373 
385 
390 
392 
398 
37400 
404 
439 
444 
456 
457 
47 2 
479 
485 
493 
496 
49 8 
37501 
507 
54 1 
5 54 
566 
573 
584 
599 
37600 
610 
6 21 
111 
132 
48 
80 
39 
80 
94 
48 
179 
32 
67 
56 
48 
132 
94 
94 
236 
67 
179 
67 
236 
80 
48 
80 
300 
48 
56 
300 
94 
94 
0. 4 
0. 3 
0. 1 
0. 1 
0.4 
0 . 4  
0. 3 
0. 1 
0. 2 
0. 2 
0 .4  
0. 0 
0. 0 
0. 2 
0. 0 
0. 3 
0 .4  
0. 2 
0 . 4  
0. 2 
0. 2 
0. 2 
0. 1 
0. 2 
0. 2 
0. 3 
0. 1 
0. 2 
0. 2 
0. 3 
8. 2 
8. 0 
7. 9 
8. 8 
9.1 
9. 1 
9.0 
8. 9 
8. 7 
9. 2 
9.0 
9. 3 
9 .3  
9. 8 
9 .4  
9.1 
9. 5 
9.7 
9. 9 
10.1 
10. 2 
10.7 
10.3 
10.3 
11.0 
11.3 
10.7 
10.7 
11.5 
11. 8 
-2 
-1 3 
- 27 
-38 
-30 
- 26 
-9 
-3 
t 9  
0 
-1 5 
-38 
-39 
-14 
t 7  
24 
38 
39 
38 
34 
31 
-1 5 
t 6  
35 
38 
17 
- 26 
- 28 
-38 
-1 8 
6 50 
655 
663 
6 76 
677 
676 
675 
675 
677 
695 
700 
71 3 
71 3 
71 3 
714 
718 
7 25 
7 27 
7 28 
7 28 
7 27 
746 
743 
749 
752 
752 
76 2 
764 
769 
762 
31 37634 179 0. 0 11.1 t 1 9  7 57 
32 636 111 0. 0 11.2 25 7 57 
33 66 1 27 0. 0 11. 8 12 760 
34 674 94 0.  6 11.1 - 25 771 
35 699 48 0. 6 12.0 -1 1 767 
36 3771 2 56 0. 2 11.5 t 2 6  764 
37 722 27 0. 4 12.1 39 765 
Results f o r  events 1 to 31 a r e  taken f r o m  Jacchia  and Slowey (1964a); 
delay times 31 to  81 a r e  based on data  given in Table 3; and resul ts  for  
the geomagnetic s torms  82 to 101 are der ived f r o m  d rag  data given by 
Jacchia and Slowey (1965). 
3 
-80- 
. 
Table 5 (Continued) 
n 
38 
39 
40 
41 
42  
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62  
63 
64 
65 
66 
67 
68 
b y  
70 
71 
72 
73 
74 
75 
MJD 
37734 
736 
742 
76 1 
764 
776 
3781 5 
837 
850 
870 
87 1 
87 2 
898 
37919 
9 26 
937 
946 
954 
956 
963 
975 
984 
990 
998 
38002 
009 
31 6 
0 24 
07 0 
089 
096 
0 9 8  
381 24 
133 
134 
142 
146 
150 
a .  
P 
22 
27 
27 
67 
48 
48 
48 
27 
39 
39 
94 
56 
56 
154 
80 
56 
67 
22 
48 
56 
48 
67 
48 
56 
27 
56 
1 1 1  
39 
67 
27 
56 
67 
32 
39 
27 
22 
80 
nn 
7 - r  
At 
(d) 
0 . 0  
“ 0 . 0  
0. 2 
0. 2 
0.3 
0 .2  
0. 2 
“ 0 .  8 
0.3 
’ 0 . 4  
0.0 
‘0.4 
0. 3 
0. 2 
0 .0  
0. 2 
0. 2 
‘ 0 .  2 
0. 4 
“0. 2 
0. 0 
0. 4 
:LO* 2 
0 . 4  
0. 2 
0. 1 
0. 1 
0. 0 
0. 4 
0. 3 
0 .0  
ni 2 
0. 1 
0. 2 
.L 0.4  
’0. 4 
’ 0 .  0 
0. 5 
.I. 
J, 
J, 
J, 
.L 
.I 
4. 
It 
(h) 
12. 6 
12. 6 
12.3 
12.9 
13. 2 
13. 1 
13.4 
13. 8 
13. 9 
13. 3 
13. 8 
13. 9 
13. 8 
15. 0 
14. 8 
14.4 
15. 0 
15. 6 
15. 6 
15. 4 
14. 9 
15. 5 
16. 0 
15. 9 
15. 6 
15. 2 
15. 3 
15. 9 
16. 3 
15. 7 
16. 3 
16. 5 
16. 2 
16.9 
17. 0 
17.4 
17. 3 
17. 1 
9 
(deg. 1 
18 
12 
-5 
-38 
-35 
-5 
t 1  
-37 
-8 
t39  
39 
39 - 23 
- 24 
-5 
t 2 7  
39 
30 
26 
6 
- 28 
-39 
-32 
-1 2 
0 
20 
35 
37 
-19 
t 3 3  
38 
37 
- 29 
-39 
-38 
- 24 
-1 3 
-1 
=P 
(km) 
762 
76 2 
764 
770 
768 
758 
747 
749 
737 
735 
735 
735 
7 25 
71 3 
705 
700 
696 
689 
686 
682 
6 84 
683 
676 
66 3 
6 57 
652 
650 
644 
618 
601 
596 
595 
580 
576 
57 5 
563 
557 
552 
* 
Weight 1 / 2  has  been assigned to these values. 
-81- 
. 
n 
76 
77 
78 
79 
80 
81 
82  
83 
84 
85 
86 
87 
88 
89 
90 
91 
92  
93 
94 
95 
96 
97 
98 
99 
100 
101 
MJD 
38153 
162 
169 
177 
178 
187 
38259 
26 1 
28 6 
289 
29 4 
29 5 
38326 
332 
350 
358 
36 3 
38410 
425 
43 1 
434 
451 
477 
478 
487 
396 
Table 5 (Continued) 
a 
P 
32 
48 
27 
27 
67 
132 
94 
132 
132 
94 
236 
300 
154 
207 
39 
48 
67 
111 
48 
48 
56 
67 
67 
67 
80 
154 
At 
(d 1 
0. 2 
0. 2 
"0. 0 
0. 2 
0. 1 
0. 2 
0. 1 
0. 2 
0. 2 
0. 1 
0. 2 
0. 4 
0. 1 
0. 1 
.L 0. 3 
"0. 1 
0. 2 
.b 0.4  
'0. 1 
0. 2 
0.4 
0. 2 
0 . 4  
0. 2 
0. 2 
0. 2 
J. 
It 
( h) 
16. 9 
16. 7 
17. 3 
17. 7 
17. 8 
17. 4 
18. 1 
18. 0 
19. 0 
19. 0 
18. 8 
18. 7 
19. 5 
19. 2 
19. 7 
20.0 
19. 8 
20.1 
19. 7 
20. 7 
20.4 
20. 3 
21.3 
22. 1 
22. 2 
22. 3 
4 
(de& 1 
t 8  
32 
39 
29 
27 
1 
t 4  
-2 
- 29 
-22 
-7 
-4 
t 1 8  
-1 
-39 
- 25 
-10 
t 1 1  
-33 
-21 
0 
10 
34 
-38 
-37 
-6 
Z 
(A1 
550 
547 
54 2 
533 
533 
5 24 
47 2 
47 1 
457 
452 
442 
44 1 
41 8 
41 3 
41 2 
398 
389 
364 
367 
3 50 
344 
341 
3 27 
319 
315 
300 
-82- 
NOTICE 
This series of Special Reports was instituted under the supervierion of 
Dr. F. L. Whipple, Direetor of the Astroghyefcd Obsezvatory of the 
SmithSonia Institution, shortly after the launching sf the first artificial 
earth satellite on October 4, 1957, Contri 8 ttsualfy came from the 
Staff of the Observutory. First issued to the immediate dissemina- 
tion of data for satellite tracking, the Rep inugd to provide a 
rapid distribution of catalogs of satellite rb3ttd informatibn, 
and preliminary results af data analyses prior to farm& publication in the 
appropriate journals. 
. The Reports are also used extensively far the rapid publication of 
preliminary ar special results in &her fields of astrophysics. 
The Reports are indexed by the Science and Technology Division of the 
Library of Congress, and are regularly distributed to dl inStit~tiOn8 
participating in the U. S. space research program and to individual scien- 
tists who request them from the Achirzistrative Officer, Technical Infor- 
mation, Smithsonian Astraphysical Observatory, Cambridge, Massachusetts 
02138. 
